rounnen MONTHLY 


f aot 


oN escape 


NEW INVENTIONS - MECHANICS - MONEY MAKING IDEAS 
,55 HOME WORKSHOP PLANS AND HINTS + 350 PICTURES 


THERE’S NOTHING ELSE LIKE IT! 


engines complete protection in winter. It is 
highly concentrated—97% anti-freeze. It should not be con- 
fused with diluted solutions containing 40 to 55% water, or 
with boil-away anti-freezes that give only temporary safety, 
leaving the car unprotected when a cold snap follows warm 
weather. One filling of Eveready Prestone makes a car safe 
for the winter. In cost per season, it is the most economical 
anti-freeze on the market. Specially treated to prevent rust, 
it protongs the life of the car. Approved by all car manufac- 
turers and guaranteed by National Carbon Company. 
NATIONAL CARBON COMPANY, Inc. General Offices: New Yonx, N.Y. 


THE ANTI-FREEZE 


A 


A voice 


Nicur comes on and spreads a blanket of dark- 
ness upon sleeping cities and towns. Here and 
there a lone policeman. In the distance a clock 
tolling the hour. 

In the dark silence of the night, there is 
one light forever burning . . . one voice that is 
never stilled. That light is the light in the tele- 
‘That voice is the voice of your 


without telephones would 
be a city afraid—a city of dread. 


For the telephone brings security. Its very 


presence gives a 
to everything. In times of stress and sud- 
den need it has a value beyond price. In 
the many business and 


ing of safety and nearness 


activities 


AMERICAN TELEPHONE 


JANUARY, 19 


light forever 


& 


AN 


burning... 


that is never stilled 


of a busy day it is almost indispensable. 

‘The wonder of the telephone is not the in- 
strument itself but the system of which it 
the symbol . . . the system which links your 
own telephone with any one of eighteen mil- 
lion others in the United States and thirteen 
niillions in other countries. 

Every time you use your telephone you have 
at your command some part of # country-wide 
network of wires and equipment, and 
as you need of a great army of speci 
communication. 

‘There are few, if any, aids to modern 
living that yield so much in safety, conve- 
nience and achievement as your telephone. 
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Popular 
tate, 

tested. 
th 


By R. M. Bolen 


Secretary, Popular Science Insite 


EARS are literally compressed into 
minutes at the modern tool testing 
laboratories of the Popular Science 
Institute. Here, almost human ma- 

chines tell accurately, in a few minutes, 

facts that years of usage would only par- 
tially disclose. 

fammers are carefully tested, pliers are 
scientifically approved, and screw drivers 
are tried under the severest of conditions, 
So complete is the engineering equipment 
at these laboratories, that any buying ad- 
vvice given out by the Institute may be 

lepended upon as being. authoritative. 

‘or nine years, Popular Science Insti 
tute has offered (0 our readers the advice 
of experts in several technical fields. Tt 
hag, made 9 caefl nventiation of vr 
t rationally sold products in 
feta coins 
Porutar Sctexce, Moxitty readers have 
shown the most interest. 

‘Many products go through the hands 
of several testing engineers before they 
are approved. In the case of tools, the 
hardness of the metal will be investigated 
by one expert while others test other 
characteristics, 

To do this special testing machines are 

wuired. For this reason, the Popular 

Science Institute tests are’ conducted in 

the well-equippea Sage Research Labora 

tory at New York University, where more 
than $300,000 worth of testing equipment 
4s available. 

In the radio laboratory, receivers are 
subjected to telltale trials in which a loud- 
speaker is never used. Tiny indicators on 
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‘bolt clippers” ore 
A scale registers 

force me 

crush jaws. Below, mem- 

ber of Institute staf 

testing. pliers 


right, at the 
Science Insti- 


sary to 


clectrical measuring instru 
ments tell the story. By 
these, the engineer 
charge can determine def- 
nitely and accurately 
the particular re- 
ceiver he is testing. wil 
sive a throaty ora 
Faithful reproduction of 
the music and voices, that 
are broadcast. Signals to 
test radio receivers have 
their source in a miniature broadcasting 
station right in the laboratory, as outside 
signals might vary in strength and. thus 
prevent conclusive results. 

Each year many new ‘radio sets are 
placed on the market and the wise buyer 
will take advantage of the reliable advice 
Popular Science Institute offers him. Re- 
cently, to make even more elaborate tests, 
part of the scientific radio equipment has 


INSTITUTE BULLETINS 

Heating and Ventilating* 

Insulation in Building Con- 
struction} 
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+ 25 cents cach + 6 cen for postage 


The Dulletins will be sent 
upon receipt of self-addresved and 
HHamped envelope. 


been inclosed ina small 
\wire-shielded room, A dou 
ble layer of wire screen 
serves to keep out all elece 
trical interference. 

‘The great value of the 
Popular Science Institute 
recommendations is shown 
by the fact that Professor 

‘llins P. Bliss, Director 
of the Institute ‘and Dean, 
‘of the College of Engineer 
jew York University, has been 
caled_upon. repeatedly by. Government 
authorities at Washington to assist in 
rekets hee, information secumulated 
‘the Institute proved useful. 
helpful and accurate 

i burners, the In- 
stitute conducted a nationwide survey of 
cil heating. installations. Investigators 
‘were sent into 1,500 homes where oll 
‘burners were installed and 1,500 other 
‘owners of oil heating devices were ques- 
tioned by mail. The combined tabulated 
results presented a clear picture of the 
satisfaction oil burners were giving. 

Besides issuing carefully compiled lists 
of ay oil burners, radios, and tools, 
the Institute has also prepared books and 

which present accurate facts on 
heating and ventilating, insulation in build- 
ing construction, oil heat, and air, con~ 
ditioning. The printed matter available 
from the Institute is listed on 

‘The Institute advisory service is avai 
able to all readers. Questions regarding 
cil burners, tools, radio sets, and approved 
lists should be addressed to the Popular 
Science Institute, 381 Fourth Avente, New 
York, N. Y. Be sure to inclose a self- 
addressed and stamped envelope. 
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.what a Santa Claus 
you can be this year! 


Santa Claus...down a chimney? No, she's found out there's 
no such man, Not a jolly white-bearded old fellow who gives 
things to you, but a lean old man—“Hard Times”—who 


steals everything away. Show her—show her it’s a lie! 


‘The Welfare and Relief Mobilization for 1932 is a cooperative national pro- 
gram to reenforce local fund-raising for human welfare and relief needs. No 
ational fund is being raised; each community is making provision for its 
‘own people; each community will have full control of the money ic obtains. 

Gice through your established welfare and relief organizations, through 
your community chest, o¢ through your loll emergency relief committee. 
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1 Japan, Howally PLUS 


James Boring Company combines 
pervonal direction, 

Minerary, slsinctive.ervise 
rangements with the world-wide 
Connections and famous service 
‘of the Dollar Lines to provide 
1 truly magnificent travel ex 
perience, 


Selling EASTWARD fromNew York 


Tied clo nt Aa 
‘rooms outside. Consult your 
wavel agent or send 
for our ilestrated 
‘booklet G4. 
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P4INLESS WAYS 


0 
e avis Money 


By LEON MEADOW, Financial Editor 


HE story of Thomas Edison's © 
hhaustive search forthe co 
material to use as a filament i 

experiments on incandescent bulbs, makes 
asp 
chemists in his employ were told to try 
every substance upon which they could 
lay their hands, to pass up nothing before 
giving it a trial. Sometimes these young 
men would balk. “You can see this mate- 
rial couldn't do the trick,” they would 
say. Edison's answer was invariably the 
same—"I don’t care how you go about it, 
what you try or don't try, how foolish the 
experiments look or what your methods 
are, All I'm interested in is the result.” 

T don't know whether or not Thomas 
Edison applied the same reasoning to the 
business of saving money, but 1 do know 
that it is a rule which will certainly repay 
the man who follows it. Methods and 
places for savings are innumerable. Many 
people adhere t0 a budget plan of one type 
fr another. We all know people who fol- 
tow no other plan but that of convenience 
merely away varying sums of 
money when the spirit 99 moves them. AS 
far as places are concerned, there are those 
who use the savings banks, others deposit 
their funds in building and loan associa- 
tions. Some keep them in socks, shoes and 
cupboards. The one important thing is 
that they save money. How and where i, 
after all, of secondary importance. 

Conceming the ever fascinating subject 
‘of saving money there is one thing that 
amazes me above all else. That is the 
ingenuity which men develop under the 
pressure of circumstances, and by cite 
cumstances I mean hard times. Let me 
illustrate this point, The other night, rid- 
ing home on the train, 1 found myself 
text to.2 man whom I know quite well 
As the holder of a responsi jon in 
‘large firm, and as the father of two chil- 
dren he has certainly had his share of 
worries in the last two years. We were 
talking about saving money. 


“GAVING is a habit I formed early, long 
before I was married,” my friend told 
ime. “Itis one that I-cannot and do not wish 
to break, although I certainly have reason 
enough to do so these days.” And he did, 
I reflected, for I knew that in the last two 
years he had taken three successive cuts in 
‘salary, totalling in all a reduction of al- 
‘most thirty-three and one-third percent. 


‘My wife and 1," he continued, “have 
lived according to a budget plan which we 
mapped out a good many years ago, and 
plan which has enabled us to save @ nice 
sum of money over that period of time. 
VU admit it ‘got harder as the children 
grew up and our interests started to broad- 
fen out. Then came my first cut in salary, 
It amounted to 159%, and this, together 
with increasing family expenses, virtual- 
ly wiped out our weekly surplus, Since 
that cut I have not been able to put a cent 
away in the bank, as scheduled in the 
savings account department of our budget 
plan, “Yet, in the last two years I have 


I said, 
you couldn't put a cent 
Say you saved $400, Wi 
to do, kid me?” 

“No, I meant I couldn't save according 
to budget plans, but T found another way. 
T never spend a penny or a dime,” 

"What do you mean?” I asked, visualize 
ing some new kind 

“L mean,” he 


you just told me 
fay, and now you 
are you trying 


buy a pack of cigarettes for fifteen cents 
and I find myself with forty cents in 
change—consisting of a nickel, dime and 


‘quarter, T break the quarter. ICT get my 
change’in a ten cent. piece, T then have 
{wo of them, When T get home at night, 
first thing T do is throw those two dimes 
in a little bank. I do the same thing with 
pennies.” 

Twas surprised, to say the least, Thi 
amounted to making a game out of saving 
money. But, as I said before, it's the ree 
sult, and not the method, that counts, “Do 
you'mean to tell me.” I asked, “that you 
saved $400 in two years by doing tha 


HATS right,” he said. “It averaged 
{$200 a year, and I'm perfectly sure 
that it will again average as much this 
year, Don't get the idea, however, that 
Tm a fanatic about this thing, Carry- 
ing it to an extreme would rob. me 
of the pleasure I get from doing it, and, 
you know, it is a lot of fun. If I'm'wait: 
ing in line to get into a bus or subway 
nd I have a dime, and a ten dollar bill 
in my pocket, I won't hold up everyone 
by demanding’ change. But under ordinary 
circumstances I refrain from spending 
penny or a ten-cent piece, You can cal it 
a painless or a funny way to save money, 


bbut nevertheless (Continued on page 7, 
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it’s helped me beat bad times. I knew it 
would be virtually impossible to deposit 
five or ten dollars a week in the savings 
bank, Yet, here I am, saving $200 a year 
and actually not feeling it!” 

‘Tdon’t think it’s funny,” I replied. “On 
the contrary, I think you've done a rather 
remarkable thing. What's the difference 
how you save, so long as you save? 
But, tell me, what do you do with this 
money?” 

T put it in the savings bank every six 
months, Just before Christmas 1 withdraw 

| some of"it and give it to the children to 
use for buying their Christmas presents 
The rest of it stays there. 

The train pulled in at my friend's sta 
| tion, and he got off. I was left alone to 
thoughts and newspaper. But the lat~ 
| ter went unread because I simply could 
| not help thinking about this funny way of 

saving money. And yet it was no funni 
than it was effective, Certainly no 
could sneer at a saving of $200 a year in 
these times, 

By the time I got to the office the next 
morning I had decided to do a little f 
ther investigating on this subject of money 
saving methods. T called up various sav 
ings banks, but no mn was avail- 
able. Yet,’ in the the day, T 
‘managed to unearth a few more examples 
For instance, I ran across a man who used 
the same method, but on a more elaborate 
scale. He never spends a fifty-cent piece! 
He told me an interesting story in connee- 
tion with his scheme, which he ha 
tised for the last year and a half only 


MTT HIS past summer," he said, “my 
wife and I were anxious to send our 
boy to camp, oF rather to send him back 
to the same camp, as he hasn't missed a 
summer in the last five years. He had had 
a slight attack of pneumonia in the winter, 
and he needed building up badly. How 
ever, bad times have made no exception 
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The Equitable will guarantee it! 


If you want to retire on a guaranteed income of $100, $150, 
$200 or more every month as long as you live, just write the 
ammount you desire on the coupon below and The Equitable will 
show you a simple, practical way to secure it. 


Some men say,"I wish I could retire” but they never do any 
thing to accumulate the necessary cash reserve. The Equitable’s 
plan makes it easy for you to do something that will accumulate 
the necessary amount, 

Make your wish a reality. Fill out the coupon below for 
interesting booklet of retirement income facts, 

Remember this one important thing: An Equitable Retire 
ment Annuity will guarantee you a check every month as long 
‘as you live, beginning at the, age you designate, Remember 
also that this check will represent a larger yearly return on 
your cash accumulation than you could get from any other 


You are i 


of our financial standing, and it seemed 10 
¥¢ an absolute impossibility to spare the 
money. In looking around for the money 
T thought of my special savings account 
‘and thought maybe I had enough there 


THE EQUITABLE 


FAIR— JUST 


LIFE ASSURANCE 


‘The Retirement Annuity is but one of 


for the camp tuition. Every few mont the many forms of SefIncome and Life 
I take all my fifty-cent pieces down Insurance service available through The SECURITY —PEACE OF MIND 
the savings bank and deposit them in a Equitable, 


SOCIETY 


special account. T never paid much atten- 
| ton to the bank book, because I've always 
looked upon this crazy method as a hobby 
rather than as a means to an end. The 
bank keeps the book on this special ac- 
count, s0 T asked my wife to go down and 
see, how we stood 

“As soon as I got home that night. my 
‘wife loosed a verbal attack on me. ‘Say 
she said, ‘what have you been doing— 
holding out on me?” 

“What do you mean, what are you 
talking about,’ T asked, 

“You know what I mean. That special 
savings account of yours had $677 
‘That means camp for Johnnie this y 

“I was just as astonished when she told | 
ime that, as she must have been when she 


found out how (Continued on page 3) 
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much we had down at the bank. Not 
astonished at the cmount, but surprised 
that any such peculiar hobby should result 
in so practical and beneficial a savings 
‘method. Call it crazy if you want, but you 
can't argue with figures, and $677 speaks 
for itself.” 

‘The word “crazy” was furthest from 
my mind. After the “penny and dime” 
story I was ready to believe almost any- 
thing. In fact, the only thing left for me 
was fo wonder at man’s ingenuity. But I 
still had one more surprise in store for me. 

‘That same afternoon a man came in to 
see me about a financial matter, and in the 
‘course of the conversation, I had occasion 
to mention these unusual money’ saving 
methods, He didn’t seem as surprised 23 
1 thought be should have been. ‘This 
why: 

He knows 2 man who, when he was a 
baby, received from some relative a silver 
dollar coined the same year he was born. 
‘That man kept the dollar and, incidentally 
still has it. Almost ten years ago he de- 
cided that it would be a rather amusing 
hobby to collect and keep all the coins he 
‘came across that were minted the 
his birth, which was 1884. Sounds like just 
fan amusing pastime, or a sentimental 
whim, doesn’t it? Well, be has quite an 
extensive collection now-—and it 
to be worth nearly $4,000. And I 
mean collector's value, either. I mean $4,- 
(000 in current actual value, as represented 


For the nights AFTER 


CurisTMASs! 


fortunately for him, he incurred an un- 
foreseen obligation last spring. The only 
possible way of meeting it was by dipping 
into his collection. Fortunately, he had 
that collection, and it had in real cash 


face value, 
J THINK I might search for a long, long 

time, and never find an odder way of 
saving money. But no matter how queer 
a story turned up, I believe I would al- 
ways feel the same about it. Any honest 
method, whether it appears funny or works 
like a game, that accomplishes the pur- 
pose of saving money is a good method. 


need a light but aren't wired—are perfect 
places for Eveready Wallites. Power is | 
supplied by two ten-cent, long-life Ever 
eady Flashlight Batteries that fit inside 
cach light, out of sight. 

‘The. model ‘illustrated is newly de- 
signed for greater beauty and brighter 
light. (Twice as poverful as the original 
Wallite!) All Yeading stores have this 
neve model, Only $1.25, without batteries. 

‘Another new Wallite uses three ten- 
cent batteries — four times os bright ox 
the original Wellite! Ithas an automatic 


these amusing experiments is that they en. 
courage the saving of money, without lay- 


a budget demands. Once the budget rule 
fs broken, people find it difficult to get 
back into stride again. On the other hand, 
those who use the above methods break 
their rules every day, since it isn't possible 
unless one is fanatical about the thing— 
to do otherwise. But here the breaking of 
a rule isn't so serious a matter; there’ 
pathing to be made up, sad conscvently 
‘easier to start sav 

Don't believe for a minute that this 
argument suggests a substitution of these 
unique savings methods for those em- 
Bloyed in all budget plans. The latter 
deserves and has earned its proper place 
in everyone's financial picture. My point 
in writing this article is merely to show how 
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about savings problems; how they get 
around all the mental hazards of tad 
times and still manage to save money in 
ways that don't make them feel as if they 
hhave to go without one meal.a day to do 
it, The budget itself has a different and 
larger place in, the financial scheme of 
things. In fact, itis large enough in scope 
to adequately and comfortably embrace 
any of the above savings methods, These 
painless ways of saving money can be 
worked into a budget system easily, and 
with happy results, 


To Help You Get Ahead 


HE booklets listed below will help every 
family” in laying outs nancial plan. 
‘They will be sent om request 
‘The Investment Aspect of Life 
Insurance, by M. A. Linton, presents 
life insurance as an exccedingly worth- 
while investment as well as a form of 
protection. Provident Mutual Life In- 
surance Company of Philadelphia, Pean- 
sylvania, will mail a complimentary copy 
tupon request 


Before 65 and After explains the 
full details of a Retirement Income, with 
full Life Insurance, Disability’ and 
Double Accidentbenefits. Senton request 
by The Equitable Life Assurance Society, 
393 Seventh Avenue, New York City. 
How to Get the Things You Want 
tells how you can ase insurance as. an 
active part of your program for gettin 

thead Bnancally, Phoenie Maras Lite 
Insurance Company, 328 Elm Street, 
Hartford, Conn., will send you this 
booklet on request. 


Enjoy Money shows how the regular 
investment of comparatively small sums 
under the Investors Syndicate Plan, with 
annual compounding of 314% interest, 
builds a permanent income’ producing 
estate, a financial reserve for a business, 
or a fund for university education of 
foreign travel. Write for this booklet 
0 Investors Syndicate, Investors Syndi 
cate Building, Minneapolis, Minnesota. 


See How Easy It Is tclls how itis 
possible to start off with a definite 
lan for creating an immediate estate 
Feading to future financial security. Get 
your copy of this booklet by writing to 
Postal Life Insurance Company, 311 
Fifth Avenue, New York City. 


“You Can Have An Income As 
Long As You Live,” a booklet de 
scribing simply and clearly how the An- 
fuity can be used to provide a guaran- 
teed income for life. A copy will be 
sent on request to Inquiry Bureau, John 
Hancock ‘Mutual Life Insurance’ Com 
any, 197 Clarendon Screet, Boston, 
Massachusetts. 
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WANTED 


men who would like to 
retire at 55, 60 or 65 


ON *200 A MONTH 


THE PROVIDENT 
PROVIDOR 


@Vnder the terms of this simple in- 
Yestment plan you can arrange for a 
monthly retirement income that will 
be adequate for your needs. It may be 
$200. Ie may be $50, $500, ot more. 
Bue whatever the amount, you will 
be interested in this modera way of 
securing for yourself an income that 
is guaranteed as long as you live. 
YOU'RE INSURED IN THE MEAN- 
TIME—Your family is also protected 
during the time that you are savin 
toward this retirement income. 
Provident Providor designed to pro- 
vide an income of $200 a month 
would pay your family $20,000 in cash 
Incastol Jour prioe death. Mf death 
should resule from accidental cause, 
your family would be paid $40,000, of 
double the face amount of the policy. 
A MONTHLY INCOME—Under certain 
conditions a guaranteed monthly in- 
come is payable in case of prolonged 
total disability. Furthermore, no pre- 
mium deposits will be required during 
the course of such disability, and you 
will continue to receive the regular 
annual dividends under the policy. 


WE DO NOT WANT ANYONE to be 
disappointed. The Provident Pro- 
vidor is not offered to men over 55 
‘or to women. We have other policies 
and annuity contracts more suitable to 
their needs, Nor is the Providor avai 
able ro men in poor health or hazardous 
‘occupations. It is distinctly a selective 
‘contract, and those who obtain it get 
full advantage of this selection. 

HOW MUCH DOES IT cost? 
Convenient annual premium deposits 
take care of everything. Just how 
large or how small these deposits are 
depends, of course, on your present 
age and ‘the amount of retirement in- 
come you will choose, 

But remember, the Provident Pro- 
vidor should not be thought of as an 
expense. It's a sound fnrcitment—and 
is backed by a trong, conservative old- 
line company. 

Find out today just how small a 
premium is required to secure for you 
the income you want. A free booklee 
will be sent at your request. Just mail 
the coupon. 


Provident 
Mutual 


Life nsurance Company 
& PhiladelphiaPenna 
Toda 


PROVIDENT MUTUAL LIPE INSURANCE CO, 
PHILADELP 


maa, PAL 


Flo, hare your erent cri he del of 
ice me wd! blend — 


Busine addres 


Twas berm 


Now, You Old Dog Hater, 
Will You Behave Y ourself? 


ate those ‘who suller with tuberculosis in 
border o stamp out the disease. As for the 
hhydrophobia scare, bad human teeth cause 


‘much more trouble. R. G. has a. fist-sized 

piece of ice where his heart should be. Doss 

End men have been comrades for hundreds 

ff thousands of years, In return for decent 

Ureatment, these” "noisy, dirty, flea-bitten 

bess wall ve hele ives fo the master 

whom they 

‘The faithfulness and 

devotion they. lav 4 

{ upen mankind is i 

‘out of all, propor ’ 

tion ‘to what. they 

receive. in return, 

Dogs have been 

known to starve 

themselves for pret 

at their master’s 

‘death, and to travel 

thousinds of males 

to find a master who had deserted them. A. 

‘man must be deaf and blind who has not 
sony of the devotion 

I Must we. destroy 

them all, because some of them become ill? 

Perhaps at some future date, when mate and 

friends are gone, R. G, might be glad to have 

the affection of some dog, besides the con 

folation alforded ‘by his pipe and his book. 

‘The worst punishment one could wish for 

‘him ig that_be shall never know such affection 

J.C.Q, South Manchester, Conn, 


This Back Seat Driver 
Wants a Crucible Furnace 


Ir T may be permitted to change the name 
‘of Your department, “Our Readers Say,” to 
“hack Seat Drivers! Forum,” 1 will climb 
into. the rear seat and begin prodding the 
harried driver by expressing my. approval 
‘of your article "Casting Small Metal Parts” 
in a recent issue, May we hope for an article 
Jn this series devoted to a small crucible 
furnace? A crucible, a few fire bricks, a little 
fire clay and an old vacuum cleaner motor 
will turn out quite a crop of foundrymen— 
F PH, Pocatello, Idaho. 


Before You Get This Solved, 
the Bubble May Burst 


1 donee with GNP, of Connecticut, that 
there should be more and better problems in 
mathematics in our magazine, Just in case 
GNP. hasn't, as 
yet, been satisfied 
‘with those that have 
Hen published, 
suggest that he start 
‘work on this one, 
which may serve to 
while away the 
winter evenings— 
many. of them: A 
spherical soap bub- 
bie is being inflated 
at the rate of two- 
tenth cubie inches per second. Find the rate 
at which the radius is increasing when it is 
fone and one-half inches long—AP.B., East 
Lynn, ‘Mass. 
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The Winding Old Passaic Runs 
Its Coils Around New Jersey 


Wantx on the subject of crooked rivers, 
kindly’ permit me to enter the Passaic River 
of New Jersey as one of the most promising 
feandidates for high honors. It is 128 miles 
Jong: but the distance between its source 
and its mouth is only seventeen miles. More- 
‘over, through its whole course, it indulges 
in twists and contortions that would arouse 
the despairing envy’ of the most azile serpent 
(Ove of its colls makes a complete horschoe 
around the City of Paterson; and there are 
other twists of almost as extreme a nature 
Beat this, if you can!—J-F-M., Paterson, N. J. 


Sailors Can't Swim But 
How About Your Cats? 


1 exp with much interest the article by 
Randy Enslow, "Out of the Air on a Baz 
of Silk,” but there was something he said 
that T considered “out of whack” To quote 
his own ‘words, “Koowing how to handle 
| parachute and make a jump is as important 
as knowing how to swim is to a sailor 

Believe it or not, this strange fact is tru 
Ninety percent of sailors can't swim. So if 
the author wants to impress on the minds of 
the many sailor readers the importance of 
the parachute, he should have said, “knowing 


sailors may say this 
hinety percent stull is 
all hooey but I can 
State this strange fact 


thirty years, and although we are both good 
swimmers, we have found that the majority 
Of sailors ‘can't swim. “Most sailors hate the 
water. oF at least the actual submersion in 
it, worse than a cat. Now, you landlubbers, 


Your Ladders Show Street 
Is 26 Feet in Width 


‘Tur leaning. intersecting ladder problem 
submitted by GNP. of Meriden, Conn, in 
which it is required’ to find the width’ of 


tus more—J.JS, Sea 


Constant Reader Wants 
More Motorbike Stuff 

T mave been a constant reailer of Porvtan 
Scirxce Moray for the last six years, and 


‘would gladly give my lst fifteen cents for 
2 copy. I enjoy the aviation and automobile 


features very much. Tam interested in motor- 
eyeling, and wish you would give us some 
‘more articles on that subject like those you 
ran n'a previous isue, I should like to’ see 
Somebody’ make a cross country tide on & 
‘motoreyele, oF something on that order to 
[promote interest in this sport —F.J.L, Hows- 
ton, Texas, 


Maybe the Adult Workers 
Stuck to the Alcohol 


Ose. cold night last autumn, a paper wasp 
‘nest was carried into a laboratory at Jobns 
Hopkins University and 
pickled in “alcohol, 
ter, the interior of 
the nest was carefully 
studied. "Examination 
Showed there were on- 
ly 402. wasps, mostly 
drones and queens, liv- 
ing in. the 3,198-cell 
nest. ‘The adult work- 
ers numbered _ seven- 


the same effect on the wasps it 
fas on pickled human beings, shouldn't the 
seventeen adult workers have been able to 
keep the entire Johns. Hopkins’ faculty on 
the jump for at least a year? And was the 
alcohol good for anything when the wasps 
fot through with it? If not, why waste it 
‘on the wasps?—F.A., Baltimore, Ad, 


Please Consider Yourselves 
Duly and Truly Waened 


As Iam a regular reader of your magazine, 
11am going to ask you to insert a small article 
sparing pour readers aga al gree ight 

through such a shield, you 
find re lights fnanot be pen, wh the 
sulting danger of running past trafic signals. 
“OW .G, Rock Island, 


This City Boy Determined 
To Be a Real Farmer 


T ase an American who intends to return 
to the States soon and go into the farming 
game. I am sure the numerous readers 

Your magazine would be greatly interested 
inva pe or two each issue of practical 
Sugeestions on planting crops and. raising 
‘animals. T have’ been in Chile for the last 


five years and the 
ES) 


longer Tsay" away 
from home the more 
T appreciate the good 
old USA. Tam in- 
terested in farming as 
T have been involved 
in numerous enter- 
prises connected with 
Rericulture. ‘The most 
extraordinary part of 
all is that 1 wae born 
and. lived in New 
York City for eighteen years 


fia seu 
ory rare 


Tam sure 
there are thousands of other young fellows 
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who wou'd be glad to go into the eldest and 
most stable profession in the world, to. be 
a farmer! However, the comparison of farm- 
ing thirty years ago with that of today. 
‘of no practical value, although it makes nice 
reading.—B.M, Santiago, Chile. 


That Jumping Frog Has 
Nothing on Leaping Loop 


Hine is a question for some unoccapied 
scientist to answer: Take enough 
Scitinch icon wire tomate thre inch 
ore for an electro-magnet. Around this core 
‘you wind 100 feet of No, 8 doorbell wire, 
thus making an electeo-magnet for 110 volts, 
‘Nex, You wind ev 

fe feet of No. 
Sire into.a circle, 
fastening the ends 
together, The inside 
measurement of this Ye 
Joop is three and 
three-quarters inch- ’ 
fs. Place this loop 
Around the end of 
the magnet, “When 
you turn on the cur 
ent, the loop of 
Wire will jump from two to three feet into 
the air, Why does it do this@—K7.G., 
Lansing, Mich, 


A Few Brief Words About 
The Ellipsoidal Hypothesis 


‘Tuk statement by Sie Arthur Eddingtor 
that distant spiral nebula are receding from 
lus at rates up to 25,000 miles per second, and 
that the universe is expanding proportionately, 
‘verlies the Ellipsoidal Molecular Hypothesis 
‘of matter. If we assume as in the Eilipsoidal 
Hypothesis that the rythmic. Impact of a 
lange number of ultimate particles upon the 
«llipsoidal surface of the molecule maintains 
both the characteristic shape and density of 
‘terevation to form that substance, then we 
hhave to account for the force that must react 
‘against other ultimate particles throughout 
‘space until balance has been arrived at kineti- 
cally, “But wherever a continuous force is 
brought to bear between masses, to produce 
‘4 Velocity: apart, a uniform acceleration will 
be increasing this velocity. So that the sp 
parent velocity of recesiion of the nebul 
‘ill inerease with time, and this acceleration 
times the masses involved will represent the 
total reaction balancing the forces astrally 
available on the earth, In any case, the 
observed expansion of the universe must re- 
vert to the ellipsoidal formation in matter to 
formulate a reason for such expansion, more 
particularly when it can be shown that this 
expansive velocity increases according to the 
laws of acceleration with which everyone is 
familiar ENB, Donora, Pa. 


Maybe the Spider Got a Fly 
to Carey One End Across 

1 axe writing you about a little problem in 
construction and I hope you will publish 


this, or an anewer to the same, in your maga- 
nga om ap posible, Coming! ut of he 


the ground and con- 
nected to two. trees 
that stood about forty 
feet apart, ‘The ends 
were attached to the 
trees at approximately 
ten feet, from. the 
round, The thing I 
want to know is how 
the spider got the web 
‘across this great dis- 
tance at such a height from the ground — 
MOM. Nashville, Tenn, 
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It Turns Out Your Field 
Has 12,710 Square Feet 


I ave been a reader of Porvtar Scresce 
Mosrury for a long while, and wish you to 
keep the magazine as is. in looking aver 3 
Inte issue, T discovered a problem about the 
area of a certain rectilinear fcld, by our good 
reader CAP. af Monrovia, Calif, You head 
the article, “Oh, Feet and Feet and Feet at 
least—and Mavbe more.” In. solving this 
sae, ¥ found the Ken to be 127 fet 
and the diagonal to be 1618 feet, 

total area of 12,710 square fect"—C FM, 
Dramright, Okla. 


Chief Himself Hands Out 
Some Delightful Praise 


‘Your article, “Spot Crooks by Their Ears” 
Is a real contribution to the science of iden 
fication.—Charles H. Sheraton, President 
‘National Identification Assn,, Brooklyn, N, 


Surgery Now Cutting 
Real Scientific Swath 


Hlave just finished reading your “Triumph 
cof Surgery,” and I'm all excited and enthu- 
siastic about it. Tt just happens that a while 
0 T did some reading on the early hi 
wurgery—about the work of Ambroise 
Paré and the great Hunter and, of course, 
Lister. Asa result, I wasa’t so hot for surgery 
Naturally, T knew barbers were no longer 
surgeons, though a lot_ of people still call 
them butchers, and their shops. are marked 
by the red and white surgery poles of a dead 
sage. That is to say, I realized, vaguely, that 
eogress has been made, but! Dr. Dammrau 


amazed me with facts 
OPERATION ~~) 


showing the colossal 
strides. that actually 
hhave been taken by 
surgery. It's great 
suf, and 1 certainly 
fat up every artic 
Dr. Damrau writes for 
you—and tell all my 
friends. In my opin- 

‘one in the 
Unled States sbould 
read this series and 
feet wise to the everyday miracles that are 
being worked by the modern surzeon— 
HLS, Albany, N.Y. 


Just Goes to Show. You 
Can't Please Everybody 


I nave been reading Porciar Sciex 
Mosraty for over two years, and I find it 
most interesting. But lately crime and rob- 
beries have taken the place of interesting 
articles. Let those who stood for prohibition 
find out all about crime, the organized crime 
that it created for the beneft of the American 
people, Couldn't you change those articles 
fon robberies for” more. Interesting ones? 
Something about electricity, talkies, arche- 
ology, wireless telesraphy.. By the way, why 
don't’ you create a question box, for ‘those 
who subscribe to Porvian Science MowTiny 
so they may atk questions and get the answers 
iE, Los Angeles, Calif, 


Our Plans Enabled Him 
To Build Trim Little Boat 


‘Wnts reading an issue of Porvtas Scisce 
Mowry some time ago, 1 saw the plan 
fora coubination ool sed cubed eter: 
tat that appealed to me for both beauty 
Sod. apparent seaworthines, T ordered the 
ns nd started contracting the boat 2s 
Soon as they arrived. This Was 

Feat et bout boating anak was ony bees 
‘Sour plans are proven plane that my elf 
Sere so socceufal, T have Weesived ‘many 


compliments on my boat building ability and 
T want you to know that your magazine and 
plans came in for their share also, The Tist 
‘of materials was correct and the actual cost 
‘was within a few dollars of that which was 
Gstimated—W.E.H., Pacific Grove, Calif, 


Let Potato Bugs Sound 
Theic Own Death Signal 


‘Heer's one your farm-belt readers should 
be interested in: A “potato-bu alarm,” has 
been invented by a student of the College of 
Agriculture, Coruell University, Ithaca, 

‘The best time to kill potato bigs is at night 
‘when the plants are 

‘covered with dew. 

However,the dew does 


‘not form every night ne||) 
land keeping awake to BELL, 
‘watch for it is hard 


‘Cornell student has 
‘devised contraption 

in which the forma- 

ton of dew closes an 

cleetric “switch and 

rings an alarm at the 

hhead of the farmers bed, The only thing bet 
ter than that would be to have the bugs thern~ 
selves ring the alarm. At any rate, that 
‘would save electricity and the buss. would 
be no worse off —HA.B,, Adrian, Minn, 


Still More Short Wave 
Radio Stuff Is Wanted 


I wave read Our Readers Say for several 
years and am.a subscriber of PorUtax ScuENCK 
Moxriy. This magazine sure takes the 
ake, Here’s hoping that we see more radio 
dope. Especially beginners’ diagrams of short 
wave sets featuring home made parts, and 
etter stil short-euts in taking these parts. 
Keep on with Porvtax Scrsex. Mowtitty, 
Tam for you—M.WW,, Industry, 1 


It's Hard to Answer 
a Complaint Like This 


1 sar very, very dissatisfied. I have been 
reading my latest Porccar Scinwcr Moxriny 
‘and pow I have finished it and like Oliver 
‘Test Task for more—and there fsn't any 
uote, ‘Though nothing is periet, Popular 
Science is nearly’ so {rom my point of view. 
I Thad my way, I'd make it about ninety- 
nine per cent chemistry, with perhaps, a litte 
‘lectnicity. should like to tell PC, Nor- 
folk, Va. that motorcycling has nothing much 
to do with science. 1 must thank Raymond 
B. Wales for his chemistry department — 
WEL, Preston, Vietoria, Australia, 


What a Time at Sea for 
the Poor Sub. Sailors! 


I yvsr read that the §,000-ton North Ger 
man’ Lloyd liner, Westialen, will be “anch- 
fered” inthe Atlantic, 800 ‘niles from land 
to form a floating air station for. planes 
flying between Africa and South America, The 
400-foot ocean oasis will be stationed per~ 
paneatly midway 


fine! But jut how 
do. you “anchor” a 
‘hip in mld-ooean? 
To what and with 
what? Probably 
they send a submar- 
ine down and have her erew hang on to the 
ship's cable to keep her put, I'm just a land- 
lubber and wouldn't Know, but it sounds like 
bburse feathers to me—ROC, Westerly, R.A. 
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Auto Lights Save 
Planes Lost in Fog 


Drawing by BG. 


SEIELSTAD 


Summoned by radio, 2,500 motorists lined an unused Cali- 
fornia field the other day to rescue two fog-bound Navy 
planes. While the cars’ headlights formed an improvised 
beacon, as shown above, a big transport craft found the 
flyers and led them to a safe landing. They had gasoline 
eft jor only twenty minutes’ flying and jaced the prospect 
of diving through the jog to an almost certain crack-up 
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LVow *50,000,000-a- 


BLUE roadster, traveling at high speed, rounded 
ently vanished into thin air. 
Five minutes later, two motorcycle cops, flat- 
tened against whizzing machines, raced around the corner, flashed 
past a lumbering furniture van and headed after the stolen car. 
within the big van, the roadster was already the center of atten- 
Pare pe ea 
ite oaerecens et 
A light steel runway d to the ground from the rear of the 


like the one pictured below, are seldom sale 


Year 


RACKET 


license plates, rolled to the pavement ready for sale to an un~ 
suspecting buyer. The latest trick of a motor-stealing mob had 
‘worked gnd the police were balled. 

‘The detective who told me of this ruse, estimated that the 
automobile stealing racket in the United States has mounted to 
2 $50,000,000-a-year business. During the first six months of 
1952, 36,000 machines disappeared in seventy-two American cities 
alone. In New York City, $2,000,000 worth of cars were reported 
stolen in 1931. : 

Syndicates that maintain special machine shops for altering 
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stolen cars, motor-theft. gangs that steal 
machines to order mobs that di 
pore of their through chains 


fof subsidized garages operating in small 


towns are modern features of this gigan 
tie racket 

At the head of every gang, Capt. Ed 
ward J, Dillon, for eleven years head of 


the Automobile Squad of the New York 
City police, told me, there is a master 
mind who does the planning and directing 
Under him, specialists form the cogs of 
1a smooth-running machine. The ‘spotter 
cor “finder” spends bi 

ears to be stolen, studying th 
their owners and’ choosing the 
for the theft. The "g 
the actual stealing. Another alters the 
motor numbers and changes the appear- 
ance of the cars before they are offered 
for sale, This underworld mecha 
known as a “grease ball.” In additi 
there is a “paper man,” an expert forger 
‘who prepares the fake bills of sale and the 
false registration certificates by means of 
which the purchaser is thrown off his 
‘guard when a sale is made, 

‘Such gangs are rated by detectives as 
among the most slippery of the under: 
‘world, Aimost every week, some new trick 
‘or ruse of these men who deal in stolen 
cars catches the motorist unawares. One 
of the slickest of their recent innovations 

known as “maceing cars.” Here is how 
works: 

‘Two prosperous-looking strangers come 
to town and rent a large showroom on a 


- Using New Tricks and Mechanical 


4 


an. advertisemen 
local papers 
WANTED: FIFTY 
SECOND-HAND 
AUTOS: ALL 
MAKES: HIGHEST 
PRICES PAID.” Be 
forelong, the machines 
siart coming in, Each 
owner is dealt with 
ately the same way, the dia- 
ig about like this 
o you want for your 
car as it now stands?’ 
it ought to be worth $250." 
“Oh, we cin sell it for more than that 
I'm sure we can get $300. But, when some- 
fone comes in with cash, we have to sell on 
the spot. Any delay may lose the sale. So, 
you'll have to leave your keys and papers 
here. However, to protect you and show 
‘our good faith, we will give you a note 
for the whole $300 which will be payable 
at the bank in thirty di 
Delighted at the prospect of getting 
‘mote than he expected, the owner goes 
off with the note. Three weeks pass. The 
showroom is crowded with cars. The part 
ners seem to be doing 2 thriving business. 
‘Then, one morning, the owner passes the 
Place and can hardly believe his eyes. 
‘The showroom is clean as a whistle. Every 
car has disappeared over night! 
‘Members of the gang have di 
town and steatthily 


d into 
driven the machines 


stg Sppearance so police are ublively ta spot fon 


The partners are gone. And, at the bank, 
the owners get another jolt, The notes ar 
worthless scraps of paper. 


a criminal one. According to law, they 
hhave not stolen the cars; they have bought 
them with worthless notes, 


Recently, Harold G, Hoffman, Com- 
missioner of Motor Vehicles of the State 
of New Jersey, reported another ingen- 
ious ruse’ being’ used by auto thieves, A 
stolen car is left at one of the small ga- 
rages controlled by the gang. Some time 
later, the owner of the garage appears with 
a large bill for storage and fictitious repairs 
to obtain permission from the Motor Ve- 
hele Department to sell the machine under 
the Garage Lien Act. Such ion, 
when granted, gives him a clear title to the 

To out- 


Devices, 
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[A stolen car ix run up steel 
fiacks Into the interior of & 
Big van and ao seems to vane 
Ia ar if by magiee While 
Inthe ‘Yan it may be rex 
painted, serial numbers ree 
fovety and whecle changed 


sit the winders sei 
Ban 


Locking « parted 


Westigations in connection 
‘with all applications of the sort. 
Last year the Director of the Chicago 


Crime Commision, Henry Hy Chamber 


told me of a ging that sftcialized in 
ling cars to order. Chauffeurs acted as 
agents, When they heard of someone in 
the market for a certain type of second- 
hand machine, they would approach hi 
with the story that “a friend” had_ just 
such a car which he would sell cheap. Then 
the mob would pick out the required kind 
of automobile on the street, steal it, and 
tum it over to the buyer in'a transaction 
too fast to give him time to think. 


‘Not infrequently, I am told, a, gang 
will place one of its ace “spotters” as a 


workman in a large garage. In New York 

not long ago, the loss of nearly two 
was traced to the activity of 
fone such inside worker. He would pick 
out a-ear and then, during lunch hour, 
take the key to a nearby locksmith to have 
‘a duplicate made. This duplicate, together 


who bad an easy 
4 and making the 
heft with his duplicate keys, 

Another getaway-man worked as 

llhop in own New ¥ 
hotel. He w I away from 
his p ich had been 
' garage, and 


at the hotel 
working 
occurred. 
Invariably sone such sib is care- 
fully worked out beforehand, 
Probably the cleverest instance of 
the kind was related to me by a 
detective friend of mine in Florida. The 
owner of a car had just entered a store 
when he heard the motor of his machine 
start and looked out in time to see it 
drive away from the curb. He gave chase 
and the thief was caught two blocks away. 
Here was his story: 
His brother owned a car that, looked 
tically like the one he had taken. He 
had duplicate keys and permission to drive 
it at any time. That morning, his brother 
had told him he would leave the car 
parked near the store for him to pick up. 
When he saw the machine there, he was 
so sure it was his brother’s car’ that he 
hhad stepped in without looking at the li- 
cense plates. Officers brought his brother 
to headquarters. He verified the story of 
the suspect just as he had told it 
Continuing their investigations, the po- 
lice made a remarkable discovery. The 
two men, they found, were members of a 
gang that specialized in stealing one make 
of automobile and the car “owned by the 


eday notes. ‘Altera une 
jvcars nave been secured 


roth” had been ph 

Hy the gang to provide an 
in case the getaway-man 
J to get away 


‘of car is most 
The answer is: a 
medium-peiced advertised, pop 
make of machine, Such cats are in. wide 
mand and consequently easy to dispose 
The particular make of auto that is 
frequently stolen varies from year 
to year, according to shifts in p 
Thieves keep their fingers on the 
of popularity and chooe machines 
Machines 
rikingly o 


> be stolen? 


likely 


with unusual bo 
lore pai 

ial cos igh oF t 
most lik immune from 
High-priced cars are too hard to sel a 
cheap cars don't bring enough to be worth 
taking. Consequently, the thief conce 
trates on the popular, middle-priced, wid 
Iy-used makes, favoring new models with 
the latest equipment. 

"The zero hour for stolen cars is bee 
tween eight and ten at. More machines 

fsappear then than at anyother time 
during a day, The most dangerous spot 

to leave your car is the theater 
. The center of the shopping sec- 
tion, is another risky place. Cars, a 
coming and going all the time and the 
thief attracts no attention as he drives 
away from the parking place. 

‘Curiously enough, the bigger the crowd, 
the greater the danger of your car being 
stolen! Spots near a stadium where base~ 
ball games, prizefights,or wrestling matches 
are held, are familiar hunting grounds for 
ihe auto thief, ‘The assurance that the 
owner will be gone for a definite length 
Of time gives him the opportunity 0 use 
his taped pipes for snapping door locks, 
his ingenious “jump wire" devices for get” 
ting around locked switches, and his big 
assortment of (Continued on paso 90) 


Gangs Get Over 36,000 Cars in Six Months .- 
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ew L lectric Bang 


Buttonhole Microphone Catches 


Platform — Gigantic Reflector 


HEN football crowds roar, radio 
listeners now hear them in their 
Joudspeakers, not as a mulled, 


tant murmur but as clearly’ and 
faithfully as though sitting in the grandstand. 
When a broadcast is made of a political meet= 
ing or any other public assemblage, 
fevery speaker on the floor of the hall 
hheard by the radio public as dis- 
tinctly as are the platform orators. 
No need for long-winded announcers 
to cut in; the man sitting at home 
beside his radio set often. can hear 
more than the occupants of the ex 
pensive ringside seats, 

Slartling recent improvements in 
ophones, the electric ears that represent 
1 wherever anything of importance is hap- 
ing, have made this possible. Latest styles 
1 mikes, ranging from a tiny black button 

inch ad a halt in diameter to a huge bow! 
feet wide, have forced old-line techni- 
cians to revise their ideas of what can be put 
m the air, ideas they had acquired because 
the Timitations of the microphones with 
which they were obliged to work, 

The midget of them all—a curious little 

instrument known as the lapel, or buttonhole, 
broadcasting 
methods. Some months ago, New York engi- 
neers of a great electric company were called 
upon to solve a problem for public speakers, 
Lecturers disliked standing in front of a fixed 
microphone. They wanted to be free to move 
ahout the piatform without interrupting their 
discourse, ‘The engineers" answer was a “but 
hole” microphone to be worn in the speak- 
c's coat lapel. Wherever he turned, the 
uiton picked up his voice and a small trailing 
wire carried it across the floor to the ampli- 
irs and loudspeakers. Broadcasting directors 
were quick to grasp the possibilities of the 
midget mike. 

A rush order brought a supply of them to 
Chieago on Me eve of the Democratic Na- 
ional Convention last summer. Microphone 

s from the rear of the hall were carried 
ig the roof and dropped at six points in 
convention hall, At each of these stations, 
page oy held lapel microphone connected 
toa circuit, and a chart showing the location 

cach of the state delegations, When the 
of a certain state was called for, the 
near page bor ire othe Kale tthe 

Legation and clipped the microphone on his 

He then announced the vote of his state 

an ordinary voice, which was heard from 

nast to coast. Often the radio audience heard 

vote before the chairman of the con- 

Yention, who was sitting right in the hall, 
rd it 

Since that successful experiment, uses for 
the lapel microphone have multiplied, An an- 
nouncer appeared at a recent football game 
vith a pair of binoculars wired for sound. A 
Jipel microphone mounted beneath the lenses 
enabled him to describe the play without 


TYPES OF 
Two 
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Multiply Radio’s Voice 


Speaker’s Words as He Moves About 


Type Clearly Reports Crowd Noises 


taking his eyes from the players’ on the field 

Actors and actresses donned lapel micro- 
phones not long ago to add realism to a radio 
drama, Reading their lines from prepared 
scripts, they were able to move freely about 
the studio, Tt is apparent, the little black 
button has almost infinite pos for it 
can go wherever its wearer takes it 

In one recent experiment, a noted woman 
swimmer broadcaster sensations from an 
aquaplane behind a speeding motorboat, 
tpeaking ino pel microphone that. was 
fastened to the shoulder-strap of her bath- 
ing suit, ready to catch everything she sai, 

"Today, however, a microphone can remain 
in one place and Still pick up the voices of 
distant speakers. Recently perfected for 
st use is a “parabolic reflector micro- 
Tn it the microphone proper is built 
Into a huge bowl-shaped rellector that focuses 
the sound upon it. Like a searchlight, the re- 
flector may be swung in any direction and 
aimed at the center of interest. Crowd noises 
and band music at football games are now 

ced up by the parabolic microphone—a 

Trove wiltacory tnd feaile method thant 
the former one of stringing half a dozen or 
more standard microphones around the field 
and cutting them in or out as desired. Operas 
have also heen broadcast with the aid of 1 
parabolic mike, which gives a better blending 
of instruments since it, may be placed at a 
distance from the musicians. Two of the larz- 
est parabolic. microphones ever built, 
five feet in diameter, were used at the’ Dem- 
cratic convention by one broadcasting chain. 
A special concrete mold, weighing half a ton 
and shaped like a bird bath, served as a form 
for their construction. 


GRAND OPERA 
‘BROADCAST 


EW fidelity. it roduction is by, cneinecte and re. 
claimed for the microphone” fae ie dan pe 

and the “velocity microphone"—both fresh’ sary wt 

from the laboratory. They operate like dy-_ ‘** &%*4 eres 


namic loudspeakers in reverse; the moving 

clement, vibrated by sound waves in a mag 

netic field, generates electric current that re- = 
roduces.the sound. The velocity microphone 

js remarkable in that it has no diaphragm, 

thus disposing of a source of possible disto 

tion in the “carbon-grain” and “condenser 

types in general use, Meanwhile these stand- 

ard types are undergoing marked improve- 


‘ment that adapt them for new and amazing Showing basic prin 
purposes, For instance, they make audible the Eipien ot this ie 
irt beat of a patient during a major opera- bree 


tion, They report dangerous strains in. the 
masonry of big dams, They tell of the activity 
‘of machinery in great factories. In case of 
‘war, they would warn of the approach of an 
enemy ship while it was still forty miles at 
sea, So sensitive are they, that experts listen- 
ing to them, could tell whether the vessel, 


still far beyond the he mn, was cruiser, bat~ methoscope so tha! 
tleship, or harmless merchantman and in beat of heart can be 
accordance with this information take’ the ard more tat 
proper sepe for defense | Lees ane 
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Pront view of tonael plane shows 
‘mowr aad propeller in the thas 


Side view showing the pilot's tiay cou 


wnael fuselage 


NEW ITALIAN PLANE HAS 
TUNNEL-LIKE FUSELAGE 


Frr a hollow, wooden cylinder with wings 
and a propeller’and you will have something 
resembling a flying tunnel that has just been 
built and successfully flown by an engineer of 
the Caproni airplane works in Italy, The pilot 

s in a tiny cockpit astride this strange ma- 
ine, while motor and propeller are mounted 
ithin the tunnel-shaped fuselage. According 
{o the inventor, the plane's radical design wtil- 
izes the propeller’s thrust to maximum advan- 


tage. Since the slipstream of the propeller does 
not impinge upon wings or fuselage, there is 
litde retarding drag; but the tail control sur- 
faces ae excptonlly responsive, With the 
success of his first two-seater, 120-horsepower 
sport. model, the inventor sees future appli- 

aircraft 


mn of the design to much lar 
with far greater carrying capac 


Air Brakes for Planes Greatly Reduce the Landing Speed 


Am brakes for planes have appe: 
some of the newest machines, fol 
success of the innovation in tests 
pilots have resorted to the risky practice of 
side-alipping to avoid overshooting a land- 

ie of limited area. ‘The new air 
, consisting of expanding fins de- 
signed to create an air drag, slow down a 
plane and enable it to settle safely to earth 
at far ls than ts sul landing spect One 
type, Wy a California inventor, is 
thounted onthe wing struts ts two halves 
when closed form a streamlined profile like 
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a wing, and unfold to present 
a broad impeding surface. An- 
ates tl Ringed tthe ia 
ing edge ofthe wings, has been 
installed on the big metal 
monoplane that will carry 
Lincoln Ellsworth,noted Arctic 
explorer, and Bernt Balchen 
‘ona projected 3s00-mile ight 
across the Antarctic over tne 
mapped territory. Tt will 
sure safe landing on runways 
in the polar ice. 
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BIG CLOCK GUIDES FLYERS 


Heston, Engl: 


Ptuots of aircraft passing the airport 
‘will know at a glance whether they are ahead of schedule or 
late, A huge clock, now under construction, will make the cor- 
reet time plainly visible from the air, So large is its horizontal 
dial that the minute hand will move nine inches in every sixty 
seconds, At noon and midnight the hands are to point due 
north. Knowing this, a flyer can tell the time even when poor 
visibility obscures the figures, The photograph shows the big 
clock just before the numbers were painted on the dial 


FLYING PLANE REFUELS 
FROM SPEEDING AUTO 


« Teasr 
while 10 


XG gasoline from an auto~ 
ceding airplane was a feat 
it Muroc Dry Lake, Calif, 
he other day, demonstrating a new way of 
Ting on the fly. Hitherto an airplane 
flight has been able 
‘on fuel only from another plane, 
For the unusual stunt, a small sedan 
«d with a special superstructure 
handle the hose, and contact was 
wuccessfully made between pl 
the fuel tanks had been reple 
ply of oil was pumped to the plane 


SUBMARINE LIFEBOAT PASSES HARD TEST 


Wares young Menotti Nanni, Talian- 
born American, came to Porutax 
Scmxce MontHLy five years ago with 
‘plan to sive trapped crews from sunk- 
+ en submarines, he had only a working. 
model of a vaive to exhibit. Tt was to 
be a part, however, of a submar 
lifeboat for which he had already 
evolved complete plans (P.S.M., Aug 
27, 18). 

With the successful test of a two-ton 
model of his invention in New York 
harbor the other day, Nanni saw his 
dream near realization, Entering and 
sealing the torpedo-like chamber of 
metal, the young inventor was hurled 
into the sea. The chamber sank from 


y. After nearly half an ho 
bed up again and Nanni 
e the worse for his experie 


test proved, he std, that men 
disabled submarine could cli 
such chambers, seal the entrance 
‘and float to the surface 


ELECTRIC SWITCH 
RUNS HUMIDIFIER 


IsventeD to keep moisture 


Left, submarine tie 
boat bobs up alter tricswitch, Two bowed wooden 
strips shrink in dry air, start- 
ing the humidifier, and spread 
in moist air, shutting it off, 
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Growing Grass Turns Roof Into a Lawn 


Covers a roof with growing grass 
<p 4 sight seem fantastic Lo most persons, but 
Ze Louis Koefoed, an architect of East Rock. 
away, N. Y., hs found it practical ag wel 
as decorative. Since he applied a roofing 
of sod over tar paper to his dwelling last 
{all he has experienced a welcome decline 
in his coal consumption, Morcover, he 
expects the heat-insulating covering to 
keep his home twenty: degrees cooler next 
summer. Pipes along the peak of the roof 
spray the, growing grass with water and 
cep the “lawn’ root green, 


Inttirte shows bow ridge-pote pipes npray water over the 


t — COLD LIGHT BULB 
AIDS TELEVISION 


: Ernictexcy twenty times as 

‘great as that of an ordinary in- 

candescent bulb is clai for 

7 ‘a lamp demonstrated the other 

FILE HOLDER SHAPED — i it. Ne ork ate 

TO FIT THE HAND feel high prover of 

A staspy addition to the tool kit of any tbe current it consumes, instes 

carpenter of home workshop enthusiast Of wasting it in heat, the bulb 
is a new detachable file holder, The iso cool it may safely 

i in motion picture projectors. 


fa, is said 00 Another application foreacen is 
Fenced in doing long fling jobs in the the projection of television im- 
ual ‘way lowe arp are shaped to St Sn. The Lp conse mer 
the hand, The handle snaps on any file. cuny, that glows throngs ec 
trical induction ‘when the tbe 
is placed within 2 coil of eopper 
tubing carrying a bighsfre- 
Sha‘ timnpe'thar ane is UENCY cutent 

Steet et specs 


waists ROAD GAGE REVEALS UNEVEN PLACES 


Oxoorzxs probably would be mystifed 
to see a man trundling a three-wheeled 
contrivance of metal, like the one illus 
Arated at theft along rah aid high- 
way—especially if they chanced to be near 
‘enough to hear an occasional “buzz-buza” 
from the odd instrument, Actually the 
tool affords a speedy way of checking up 
on a new road to make sure that it con- 
forms to specifications. When this “bump 
detector,” as it rolls along, encounters hig! 
‘or low Spots beyond the limits of toler 
ance, an electric circuit is automatically 
closed and the buzzer sounds, The device 
is easily portable and may be folded for 
convenient handling, 
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Garden Fish Ponds Made of Rauhber 


adjusting the bron 
en of a rubber Sah 
2 A left the pond a 
ay Tor uve 


posts for the tank edge, 
ber lining is attached 
iron-pipe rim by cementing 
sewing before the tank is sc 


A xvniex fish pond, said. t 

jurable than concrete, has been put 0 
market by an Ohio inventor. It co 

sists of a metal frame supporting a by 

‘oF fank of sheet rubber with a layer 

copper screen-wire embedded in it_ for 


Tn installing the 
on-pipe Fi 
nd and (we 


TUGBOAT HAULS ITSELF THROUGH RIVER'S SWIFT RAPIDS 


Acrvewoat that hauls itself upst 1,000-horsepower of the Diesel motors and 
‘cable is used on one of South keep the boat from being dashed upon the 
strangest, water routes—a mile-and-a-half Ls'r shore by the current. When it reached a 
stretch through treacherous rapids of the XL. point below the rapids where smoother 


Magdelena River, in Colombia, Previous- 
all cargoes had to be trans-shipped by 
st this point, which was the only 
tunnavigable section’ of the river for S00 
miles. Now the odd Diesel-powered tus: 
‘boat carries loaded barges straight through, 
Designed especially for its unusual task 
the tugboat, when it maneuvers alone, is 
driven by four propellers, Additional trac- 
tion is needed to ascend the rapids with a 
towload, however, and for this 
reason & 7,200-foot cable was laid 
along the course of the river and 
anchored at the upstream end. A 
motor winch on the tug winds up 
this cable, enabling the craft, to 
aul itself slowly up the rapi 
propellers churning meanwhile, 
the return trip downstream, the 
‘winch pays out the cable, A pulley 
on a swinging boom helps negoti- 
fate tums, If the cable should 
break, an emergency control would 
automatically unleash the reserve 


waters made it safe to 
anchor, it could tie up 
‘until the cable was spliced 
In this way the boat would 
escape serious damage, 


—— 
| 


PULLEY ON SWINGING 
BOOM HELPS NEGOTIATE 
‘TURNS IN CHANNEL 0 


‘GUIDES 
PULLEY 
Son = 


° winch an boat advances 
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Freperic 
Damrau, 
M.D. 


Life-saving _adven- 
tures more thrilling 
than those found in 
any novel are de- 
scribed in this ar- 
ticle which contin- 
ues the remarkable 
story of modern 
surgery. At right, 
noted surgeon wear- 
ing his fluoroscope 
during an operation 
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Modern \Durgeons 
Conquer Fatal Germs 


SMALL item recently appeared 
in the newspapers. It reported a 

new ruling of the American Col- 

lege of Surgeons. In the future, all 
surgical thread must be tested thirteen 
days instead of six to insure its freedom 
from germs, That tiny item was buried in 
the back pages of the papers. Few people 
read it. Yet, behind it lies one of the most 
thrilling chapters in the whole dramatic 
story of death-fighting by surgery. 

‘Less than seventy ‘years ago, such a 
simple operation as the amputation of a 
finger was a life and death matter. In one 
famous European hospital, eleven out of 
seventeen amputations resulted in death 
from blood poison. Germs of infection 
were unsuspected. Sterilization, as we 
know it today, was unknown. Antiseptics 
were undreamed of. Doctors knew little 
about infection and were helpless before it. 

Tt was not until after the Civil War, 
that, antiseptics frst appeared and revolue 
tionized the science of surgery. 

‘Before then, only a few kinds of oper- 
ations ‘were ever attempted. ‘The odds 
against the patient were heavy and the 
work of the most skillful surgeon was 
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‘often undone by swarming germs. Today, 
with this menace of microbes in the oper- 
ating room conquered, several thousand 
kkinds of operations are commonly per- 
formed and almost daily new feats, that 
read like astounding fiction, are added to 
the case-books of famous surgeons. 

Witness, for example, this instance com= 
ing from Chicago, Il. 

‘A fifty-six-year-old man was. suffering 
from the dangerous condition known as 
anuerism of the aorta. This means that 
the main artery, through which all the 
blood of the body fows, had become flabby 
and distended. With every pounding heart 
‘beat, the weakened walls bulged outward. 
At any moment, they might burst and 
death result. It 'was as though the man 
walked about with a cocked and loaded 
sun pointed at his heart. 

On the operating table, Dr. Raymond 
W. McNealy, noted surgeon, 
a daring experiment that saved his life. 
Cutting a long incision near the heart, he 


reached the sorta, Then, around this 
artery he wrapped seventy’ feet of speci 
fel cad planes wie, abet toe rene 
diameter as number twenty-nine piano 
wire, strengthening the walls and holding 
them in place. Today, with blood pumped 
to his body through this wire artery, the 
man is in excellent health! 

Some years ago, I witnessed another 
‘marvelous operation for the same myste~ 
rious disease, In this case, the aorta had 
dilated into ‘a large bag ‘with the walls 
suetched almost (0 the Breaking pont In 
the operating room, T saw the surgeon 

"2 bollow, Insulated needle into this 
and then pass thirty feet of fine gold- 
platinum wire inside, 

‘This wire, unwinding from a spool of 
approximately the sume diameter as the 
distended aorta, curved around and around 
‘within the walls of the cavity. As soon as 
it was in place, the surgeon attached the 
outside wire to the positive pole of a 
battery and placed an electrode from the 
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KEEPING THE 
GERMS AWAY. 


‘when, tubjested to 
Telfelent to: itt er 
tre used Wo ‘check 


negative pole under the pa- 
tient’s back, For thr 
‘quarters of an hour, the cut 
rent passed through the wire 
in the artery. ‘Then, the sur- 
jgeon removed the electrode 
‘and. snipped off the wire, 
Teaving the thirty feet within the 
‘aorta. The effect of the current pass- 
ing through the bloodstream had 
been to form clots around the wires 
{inside the. walls. These clots later 
hardened into permanent form, re- 
sembling scar tissue. This added to 
the thickness and strength of, the 
walls, thus prolonging the life of the 
ailing man, 

‘Whenever wires are used in oper- 
ating rooms, they are always ster- 
ilized by boiling them in water or by 


out a searching in- 
spection, Every bandage, every instru- 
‘ment, every gown is carefully sterilized. 
By rigorous regulatfons and unceasing vigi- 
lance, the patient is protected from in 
fection in the modem hospital 

Contrast with this the conditions eighty’ 
‘years ago, Common sponges were used t0 
‘wash out wounds and the same. sponge 
vwas used on several patients, the physician 
merely squeezing it out in water between 
times. Instead of white robes, surgeons 
‘wore “operating coats,” the dirtier the 
better, as soiled and ‘bloodstained gar- 
ments were thought to be an indication 
of the wearer's wide experience. The near- 
est approach to protection against germs 
‘was a small canopy of linen sometimes 
erected over a wound to keep out dust, 
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A seemingly unimpor- 
event, occurring 
about the” time Grant 
‘met Lee at Appomattox, 
began the transformation 
that changed such condi- 
tions intg those of the 
present, A young surgeon 
in Edinburgh, Scotland, 
read a pamphlet entitled: 
“The Decomposition of 
Inorganic Fluids.” The 
sphlet_was by Louis, 
rasteur. ‘The young. sur- 
‘eon was Joseph Lister, 
now world famous. 

For months, Lister had 
been spending his spare 
time peering through 
microscopes at the feet 
of frogs and the wings of 
bats. He was trying to 
find’ out exactly what 
happens ja the thin 
sheets of membrane 


‘when inflammation sets in. For eleven 
years, he bad. been searching for a 
method of making wounds heal perfect- 
ly. Then, in a flash, Pasteur’s pamphlet, 
reporting the discovery that bacteria 
cause decomposition, suggested the s0- 
Jution, Invisible microbes cause inf 
tions!’ This “germ theory of infection’ 
forms on of the really great discover- 
ies of all time. 

‘Lister's first step in combating, mi- 
crobes was the development of a “car- 
bolic acid putty” for sterilizing wounds. 


Later, he designed a three-legged pump 
with a long handle, worked by an assis 
tant, which shot clouds of carbolic acid 
spray over both surgeon and patient dur- 
ing an_ operation. The spray affected the 
stomach and choked up the Jungs. It 
mumbed and whitened the hands of the 
surgeon and got in the eyes of the patient, 
But, in its crude way, it killed germs and 
saved lives. This wheezing pump of Lis- 
{ers dubbed “The Donkey Engine) start: 
ed surgery on is rad to the wonders of 
today’s operating. rooms, 

His was the “antiseptic method.” Tt 
concentrated on killing the germs in the 
‘wound during the operation. Modern hos- 

ital technique has taken” another step 
forward, It employs the “aseptic method, 
This concentrates on preventing germs 
from ever reaching the operating table. 

The infinite pains required to make it 
a success can best be illustrated by taking 
you behind the scenes and letting 
‘watch, step by step, the precautions taken 
before, during, and ‘after an operation, 
Incidentally, this backstage glimpse Wi 
sae some of the. conten, que 

me, such as: Why do 
surgeons, wear’ masks over their 
faces? What is the longest time 
fan operation ever takes? What 
‘would happen if a surgeon died in 
the middle of an operation? Is 
everything quiet in the operating 
oom or does conversation go on? 

‘The work of protecting the pa- 
tient from infection begins the 
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night before the operation, The spot where 
the incision is to be made is washed off 
with hot water and tincture of green soap, 
‘Then all hair is carefully shaved away, 
the spot is again washed with alcohol, and 
finally covered with a sterile towel.’ The 
next morning, alcohol is again applied, 
then ether, to dry the skin, and lastly io- 
dine, or in cases where the skin is tender 
and ‘will be burned by iodine, a combina- 
tion of picric acid and alcohol. 

Clad in a sleeveless flannel chest pro- 
tector, or “ether jacket,” and long woollen 
stockings, the patient is wheeled into the 
chamber ‘where the anesthetic is admin- 
istered. This is usually a small room con- 
necting with the main operating room. 
All jewelry has been removed. Even wed= 
ding rings cannot be worn into the 

sperating room, When patients object 
to this rule, the rings are sometimes 
sterilized and secured to their wrists. 

In an adjoining room, the surgical 
team is getting scrubbed up for the 

‘and arms, to a 


bows, are washed for ten minutes 
with hot water and tincture of green 
soap. Washstands are equipped wit 

foot or knee levers for regulating the 


and caps are into place cover- 
ing all the hair, Masks of gauze, five 
‘or six layers thick, cover the mouth 
‘and nose to prevent the breathing of 
‘A nutse oF surgeon from carrying 
erms into a wound, Every member 
ff the team must be in good health 
‘and free from colds. 

Extracstrong sterilized rubber 
gloves cover the hands. They have 
been soaked in a five percent carbolic 
acid solution for two hours and then 
powdered, Each glove is blown 
and tested for leaks before it is 
Even a pin-prick cannot be disre- 
garded. Germs from the hands might 
‘work their way through it into the 
‘wound, for, no matter how long they 
are scrubbed, hands never become 
surgically clean, Again, virulent 
from a ruptured appendix or other 
infection might find its way into the 
faulty glove and endanger the life of 
the surgeon, 


REMEMBER one dramatic mo- 
‘ment of the sort in an eastern oper- 
ating room. The famous surgeon, Al- 
gemon Bristow, was performing an 
emergency operation on a patient wi 
‘a ruptured appendix. As he removed 
his scalpel, dripping with pus, the ra- 
zor-sharp edge flicked across 
tip, sitting the glove and the 
neath, The operation was at a critical 
point. He dare not. stop even long 
enough to change his glove, for the 
imal Taw of the operating room is: 
Patient Comes i 


his lips and go on, By the time he 
Bea ‘drished Es work’ 


the cut, the germs had 
bloodstream. That was the a 
ation he ever performed. A week later 


sterilized. An unbroken aseptic chain must 
be maintained in handling every object. If 
aan instrument drops to the floor during 
fan operation, it must be reboiled the full 
twenty minutes, except in extreme emer- 
sgencies when it is sterilized by passing it 
several times through the lame of burning 
alcohol. Between operations, and often 
between two parts of an operation on the 
same person, everything in the room is 
either changed or sterilized. Gowns, gloves, 
instruments, and utensils are all’ shifted 
as an added precaution against infection. 


"THE members of a surgical team are 
drilled like soldiers. Wartime discipline 
rules in the operating room. No one speaks 
except the surgeon and the anesthetic ex- 


JOSEPH LISTER 
First to Use Antiseptics 


Seventy years ago, even trifling 
operations were highly dangerous. 
It was not until Joseph Lister, 
noted English surgeon, developed 

jis germ theory of infection that 
surgery came into its own. Asa re- 
sult of his crude efforts, steriliza- 
tion now keeps all germs out of the 

modern operating rooms. 


Ta his 


pert who reports on the breathing and 
pulse of the patient. Every operation is a 
race against time, some lasting more than 
three hours, so there must be no confu- 
sion, no waste motion. Each member of 
the team has a definite duty to perform. 
me mt apostle ec the prper 

ing of patient on srating 
{able and the adjustment of the lights over 
it, Another does nothing but remove lids 
from basins, place buckets and fill pitch- 
ers, The suture nurse hands instruments 
and sewing materials to the surgeon, al- 
‘ways holding in reserve a duplicate of the 
instrument he is using so in an emergency, 
it can be replaced without an instant’s 
delay, Another member of the team is 
detailed to check the sponge count, ma} 

‘ng sure none of the gauze pieces are 
sewed up inside the wound, 

A fifth nurse presides over the 
autoclave, the polished metal cylinder 
in which gauze, bandages, and towels 
are sterilized by steam under, pres- 
sure. Increasing the pressure in the 
amber raises the boling point of 

water. At twenty pounds pressure, 
for instance, water, which ordinarily 
boils at 212" degrees F., requires 260 
degrees, thus increasing the heat to 
‘hich the microbes are subjected. 

‘The work of the autoclave nurse 
is of key importance, T recall the 
terror that seized us, some years ago, 
wien ars. ecsenve cs Hav 
‘our operating room developed infec~ 
tion. We appealed to a bacterologi 
Like a detective, he traced the mic 
‘erobes to their source. Gauze dress- 
ings, applied to the wound after the 
‘operation, had not been sterile, A 
nurse in charge of the autoclave had 
‘hurried them through the sterilizing 
process, saving a few minutes at tre 
‘mendous expense, 


NOWADAYS, to insure every band 
age is completely sterile, change- 
able ink is placed in the chamber, It 
alters its color only when it has beon 
left in the autoclave long enough. to 
Kill all possible germs of infection, Di- 
ack controls, small lass tubes ci 
taining a substance which also changes 
color with adequate sterilization, are 
similarly used. In addition, cultures of 
live germs are sterilized in the auto- 
clave once a month and then exam- 
ined in the laboratory to make sure 
all microbes are being killed, 
Overseeing the work of the team 
is a head nurse who gives: the final 
©. K. to the sponge count and is pre~ 
pared to assist at any post during an 
apeation. One of her duties is wiping 
the face and brow of the surgeon, 
single bead of perspiration falling into 
fan open wound would carry germs 
inside and undo all the precautions 
that have been taken, The tempera- 
ture in operating rooms is automat 
cally kept at between seventy-eight 
and eighty degrees F. To absorb per 
spiration and protect patients, many 


surgeons place pads of folded, gauze 
fover their foreheads under their ster- 


ilized caps. 
Standing beside the surgeon, dur- 
ing every serious operation, is a sec- 
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| Ghost Ship Bombed by Navy Planes 
meas | 


Man-Made Lightning Shatters Big Redwood Timber 


MAN-atave lightning of 53,000,000 volts 
shattered an, eighteen-foot, four-by 
timber of redwood in a spectacul 
onstration of a new high-voltage machine 


WINDOW CLEANING BRUSH 
IS WHIRLED BY MOTOR 


Even the task of the window washer 
is now made easier by labor-saving ma- 
chinery. An electric window cleaner de- 
vised in England assures a thorough and 
1 fast job. Its revolving brush of felt, 
mounted on a convenient pole, is spun ai 
high speed by an electric motor. As shown 
in the photograph above, the device is 
sufficiently light to he handied with facility. 
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at Stanford University the othe 
apparatus operates on the prit 
Leyden jar, storing up elect 

condenser and then liberating it all at once 


STEEL GRID IN ROAD ENDS SKIDDING 


2x0 metal frameworks that suggest 


in a blinding discharge, Tt will be 
find the best type of insulator 

high-voltage transmission lines: 
Boulder Dam to Los Angeles, Calif 


ed to 
the 
from 


between the bars, These zig-zag lines of 
steel, protruding slightly above the gravel, 
sive the surface of the road a tread that 
prevents skidding. At the same tim 
4s said, they lengthen the life of the high= 
way and prevent the formation of ruts or 


aids for roasting meat are being used in 
Austria to produce highways with non- 
‘skid surfaces. After the road has been 
leveled the sel roasting rid is laced on 
top and gravel is pounded into 1 


Ne spaces 


washboard depressions 
th ve roads, 
built by the Austrian 
Experimental Society 
has been in use for 
more than a year and 


proved highly 


ASS 
SAS 
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Traffic Lights on Auto Signal Right or Left Turning 


Wate miniature teal lights for 
each car banish band signals, and 
make driving safer in crowdec 
city streets? Police officials of Ox- 
ford, England, recently saw such a 
system demonstrated by Sir Wil 
iam Morris, motor car maker. 
Installed in pairs one on each side of a 
car, and operated from a dashboard switch, 
the’ ew lights use stop and. go signals 
familiar to every motorist to warn of turns 
and other maneuvers, To signal a left 
turn, the lights first show yellow on both 
sides—a caution signal, ‘Then they change 


Electric thermo 
temperature of le 


ELECTRIC PAD SHOWS 
BODY TEMPERATURE 


A cuxtcat thermometer held in. your 
mouth, if, you are healthy, 
reading of ninety-eight and six-tenths de- 
grees That dos nt mean that your 
body’ is at the same temperature as it may 
‘vary at points on the surface. 

Physicians must often know such tem- 
peratures with precision, and a new instru- 
ment designed to help them was demon- 
strated a few days ago by engineers of 
the General Electric Company. Known as 
an “electric resistance thermometer” this 
instrument comprises a detector pad about 
fan inch square, an electric meter dial, and 
1 plug for connection to the usual 110-volt 
house current supply. When the detector 
pad is placed upon the patient's body, the 
clectric dial indicates the temperature to 
within less than half a degree F. ‘The 
meter is actuated, in response to body 
‘warmth, by the altered electrical resistance 
of many tums of fine, insulated copper 
wire on the detector. 
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dashbonrd with 


| STRAIGHT AMEAD. 


‘automatically to red at left and green at 
right, ‘The reverse of these signals is used 
in turning right or in pulling over to the 


the front of the red light being shaded 
to amber because motor laws forbid a 
red light facing ahead. An automatic 
timer in the control switch makes each 
signal flash several times and then puts 
the light out without any further att 
ible from front and rear, tion from the driver. 


Fight-band curb to park. An all-green 
signal, straight on, indicates the driver 
‘will not tum at an important intersection. 
signals are 


MAGNET HELPS DOCTOR EXTRACT METAL 


Forricx bits of 
‘metal may be removed. 
from the throat, chest, 
or abdomen of pa 
tients with a minimum, 
of laceration, surgeons 
predict, with a ton- 
and-a-balf magnet just 
completed for the St 
Louis Universit 
Medical School. 

fifty-horsepower dy- 
namo furnishes elec- 
tric current for the 
‘giant magnet, which, 
‘without difficulty, ean 
lift. a metal oper: 
table from the floor. 
Tt has been used to 
extract metal from 
patients" ey 


WEAPON FOR MOTORISTS BRANDS THUG WITH DYE 


‘A. New weapon for the pro- 
\ection of motorists and s 
keepers not only subdues tl 
‘most vicious, thug, but also 
brands him for identification 
jin case he should escape. 
‘When. he is struck with the 
club-shaped weapon, an air- 
tight membrane breaks, re- 
leasing a chemical similar to 
tear gas and also a spray of 
aniline dye that indelibly 
stains his face, hands, and 
clothing, thus identifying him, 


eal magnet with 
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Autos Run on Treadmill in Accurate Speed and Fuel Tests 


Wir a gale of wind rushing past, Ger- 
rman cars now roar at mile-a-minute speeds 
on rolling roads and never move an inch! 
The scientific treadmills were designed by 
automotive engineers for super-accurate 
tests of high-grade cars. The rear wheels 
of the machines, spinning on revolving 
rollers, meet with conditions that remain 
exactly the same throughout the tests, 
thus permitting amore accurate record 
of performance and fuel consumption than 
fan be obtained on ordinary highways, 
During the experiments, a huge electric 
fan, facing the ears, sends a gale of cooling 
‘wind through the radiators, 


BLIND HEAR PRINT AS MUSIC 


printed letters into musical 
invention, called the “opto- 
ks to the blind, A book to 
he read is placed face 
down upon a rest_at 
the top of this device. 
AA scanning disk and an 
electric eye, or photo 
cell, detect the form of 
each letter and produce 
4 musical equivalent, 
‘Thus a capital “I” is 
heard “as a chord of 
four notes, A capal 
is represent 
the same notes, iar 
fone at a time. Blind 
students are said tO patie ant 
learn to interpret the fear'whedls of 
sounds readily Reppert 


CABLE AND HOIST WORK NEW STUMP PULLER 


Orrxari like @ nutcracker, a new stump puller eliminate 
{he Use of explosives and pulls a'stump in ess than two minute 
‘To uproot a stump, a drag cable frst pulls a pair of hinged 


‘arms together until their edges are imbedded in the wood. With 
a continued pull on the drag cable, and with a 

hoist cable held taut, the stump is lifted oot of 

the ground. 2 


be pulled in a day and the ta 
clean for plowing 
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Automatic Bridge Table 
Shuffles and Deals Cards 


A 0 impatient bridge players is a new e 


shuffles and deals the cards auto 
hly and rapidly is this accomp 

is dealt by the time the used! pack has by 
hus speeding up the and making 


nd interesting. Any household outlet fur 
rent for its remark 
of i when a pack is inser 


arm picks up 
nid delivers. then 


colving compartments. ia. {roel 
done by distributing them 
ad of in rotation, stopping 
when each player has. thirteen, . The 


matrived that nothing 
influence the 
ards, insuring a fair deal, 
makers, more than 53 
different hands of thirteen cards 
can be dealt by the machine, one hand 
being as likely as another to ‘appear. 


TREAT CANCER WITH BIGGEST X-RAY TUBE 


‘Tnearatent of cancer patients has just begun at the 
California Institute of Technology, after months of prep- 
aration, with the biggest X-ray tube in the world. Artic 
ficial lightning of 1,000,000 volts operates the thirty-foot 
instrument, This is the highest voltage ever harnessed for 
medical use, and spectacular displays of sparks are to be 
seen in the adjoining room where the current is stepped 
up by two transformers. Radiation from the tube is de- 
clared more powerful than the rays that would be obtained 
from all the radium in the world. The unprecedented 
voltage gives the rays extremely deep penetration, Rats 
were subjected to the rays in lengthy tests before the 
tube was applied to human beings 


anism is 


ELECTRIC PLUG 
CONTAINS FUSE 


A suomt-cincurr in a 
household iron or toaster 
will not plunge the room 
into darkness when a 
new connector plug is 
used, The plug contains 
a pair of miniature fuses 
of such a rating that 
they will blow, and thus 
disconnect. the’ appliance 
from the household cir- 
before the fuses in 
the main wiring system 
are affected and the cur- 
rent supply cut off 
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New Auto Tire for Heavy Machines Contains No Air 


Wert low-pressure balloon and 
super-balloon tires for cars. gaining 
in popularity, the ultimate has now 
arrived in a tire that carries no ait 
Pressure at all! However, the new 
zero pressure tire, as it is Called, has 
far more resiliency than one of solid 
rubber because of its peculiar con~ 

struction, as seen in the 
Photographs. Tt does not 
bounce when it encount- 
ers an obstacle, but rolls 
smoothly over it. In soft 
soil or sand the rubber 
tread assumes a concave 
profile, packing the ma- 
terial under the center of, 
the tire and riding along 
with x snowshoe effect. 
The tire is especially 
adapted to use on road- 
building and agricultural 
machines and” for all 
others engaged in heavy 
hauling on uneven roads. 


‘This road grading machine is equipped, to absorb shocks, 
with recently designed tire In which there fa 80 ale pressure 


FLAT MICROPHONE HELPS DEAF HEAR 


By ENABLING people to hear through necklace. The latter method is the 
their bones, a new electric invention aids one illustrated below. According to 
the partially deaf. The device consists of Dr. Hugh Lieber, the inventor, the 
a flat microphone not much larger than device will enable many deaf '‘per- 
spectacle case, that may be concealed sons to hear. 

beneath a dress or in a pocket; a small 

battery; and a tiny electric oscillator that 
is set in vibration by the sounds received 
in the microphone, When the ator 
is held against the forehead or pressed 
the head just behind the ear, any word 
spoken nearby is beard distinctly by the 
user, ‘The oscillator may be worn with 
n headband, or hung like a 


. ‘ross section of aero. pressure tice 
ing construction that gives it desired fenlieney 


POLICE USE RADIOPHOTO 


Stxpixe photographs by radio is the 
new quick way of identifying criminal 
suspects. A demonstration of the method 
was given recently in New York by the 
National Identification Association, A 
man's photograph, his signature, "and 
samples of his fingerprints were trans- 
mitted by radio upon one card. 


Haxpy in shop and factory is 
‘a new profile gage with which the 
contour of any object may be 
temporarily or permanently re~ 
corded, In use, a tension nut is 
Toosened and the laminations of 
thin metal that compose the gage 
are pressed against the object until 
they take its shape. The nut is 
then tightened and the instrument 
removed so that the pattern may 
be transferred to paper, wood, or 
inoleum. While the ‘device is 
especially intended for carpenters 
and machinists, others will find 
it equally useful. 


Fgerprines are aent by 
of Ldentfping suspects 
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Oil and Kerosene Made to Order 


ITH the birth jn this co 
y of a new industry 


synthe 
them a 


ie petroleum produs 
tailor-made” motor cil, 3 
er is written in the dra 
‘ory of “hydrogenation 
need, this amazing proc 
synthetic chemistry all but 
‘won the world war for Germany. It 
enabled her chemists to make ex- 
plosives for her big guns with nitrogen 
Captured from the air, after Allied block 
ades shut off her supply of Chilean ni 
ery still clung to the process 
years after the war. Industrial chemists, 
Seeking peacetime applications, guarded 
their secret experiments from prying eyes. 
How far it has been developed at the 
Bayw J, plant of a great oil com- 
pany is'revealed by a recent announce- 
ment, Its engineers now literally tear apart 
molecules of crude oil and re-form them 
at will into new and valuable compounds, 
of which four are already being manufac- 
tured on a commercial scale, ‘They include 
4 synthetic motor oil said to be especially 
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adapted to the high compression and 


power of modern automobiles; a hydro- 
Benated “safety fuel” for aircraft and 
‘motorboats; a superior, synthetic ‘kero- 
sene; and a series of hydrogenated sol- 
vents for the paint, varnish, and other in- 
dustries. Soon to appear on the market is 
a hydrogenated aviation oil 

What is hydrogenation? To the chem- 
ist, it means a process in which hydrogen 
is forced into reluctant chemical com- 
bination with nitrogen, with coal, or with 
petroleum, to form brand-new substances. 
To the layman, as applied commercially 
at the Bayway plant, it takes on the fas- 
cination of titanic forces at work. 


Startling New Process Tears Molecule Apart 


and Recombines It To 


Create Synthetic Fuels 


Massive cylinders of 
alloy forty 
feet within concrete 
falls, They are the 
which the cherical mir- 
Their 
ance to huge 

re made 
ssive walls, 
fe designed to with 


5,600 pou the 
juare inch and temperatures of 750 to 
X0 degrees as the hydrogen and petr 


ed together through a packed 


white anee, resembling. 
Jumps of sugar, that, mysteriously aiding 
in. the reaction, is ‘afterward recovered 
out the loss of any of it 
If only five percent of oxygen entered 
the reaction towers, they would be likely 
to blow up. Special oxygen detectors con- 
stantly stand guard over the daily stream 
‘of 5,000,000 cubic feet of gas—about the 
same amount that is consumed by the 
whole population of Cambridge, Mass.— 
that is pumped into the towers, Before 
the oxygen proportion ever becomes peril- 
‘ous, a siren sounds and the tower is shut 
down until cleared of its contents, 
‘Successful laboratory experiments pre- 
sage new wonders of hydrogenation, 
‘When wells have sucked the earth's crust 
nearly dry of petroleum, hydrogenation 
will tum coal into oil, and oil into gaso- 
Tine, as small-scale tests have shown, 


IGHTEEN hun- 
dred wild horses 
recently stam~ 


fown an 
Arizona canon to. pro- 
Vide a thrilling climax 
for a Hollywood talkie. 
In the picture, they thun- 
der across the silyer 
screen for only a few 
tense moments. But to 
‘make those moments pos- 
sible, half a hundred Nav 
‘ajo Indian wranglers, a 
dozen veteran cowboys, 
more than two miles of wood and but 
ing fence, and a trained “wild stallion 
of the studios, were required, 

For weeks before the cameras arrived, 
the Navajo wranglers were scouring the 
bare “uplands along. the Arizona-Utah 
order, driving the wild ponies south- 
ward, ‘herding them into Blue Canyon, 
150 miles north of Flagstaff. Lured by an 
offer of two dollars a day for each man, 
fifty cents a day for each saddle horse, 
and ten cents a day for each wild pony, 


the Indians moved to the canyon, bring: 
ing families and baggage, ready to stay 
as long as they might be needed. 

One end of Blue Canyon is a pocket 
in the hills which forms a natural trap. 
‘Across the narrow entrance a heavy forty- 
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comet A herd of wild horses thandering down the 
‘alleys sweep past the cameras and are caught fr the screen 


foot gate was built with 200-yard wooden 
fences extending out fanciike on either 
side. From the far end of these fences, 
barriers of bunting were carried on for 
nearly a mile, Thus, once the stamped- 
ing horses reached the wide mouth of this, 
funnel, I was told as I watched prepara 
ions for the filming, they would feed down 
it into the trap. Four miles away, at the 
other end of the canyon, fifty’ riders 
guarded the milling, restless ponies night 
and day until everything was ready. 

‘The script of the picture, Columbia's 
“Wild Horse Stampede,” called for Rex, 
the trained twelve-year-old stallion, to 
tur the stampeding bend back from 
sure capture in the trap, prepared by 
brigands who are attempting to round up 


By Anpvrew R. Boone 


OUND Cameras 

Grind as Hun- 
dreds of Ponies Thun- 
der Along in Race for 
the Hills—Lead Taken 
by an Untamed Ani- 
mal That Figures in 
Savage Fight with Ac- 
tor-Dummy to Give 
Air of Grim Reality 


‘The director, 

Earl Haley, told me he counted on the 
stallion’s natural intelligence and lead- 
‘ership to halt the stampede in its head- 
long ight and tun the charging herd 
back away from the trap, During the 
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Rex sees the wooden fence and the fiery 
Title ‘lack wheels to. one side like a 
cat, With the the whole herd swirling in 
his wake, he swings to the left. In an in- 
stant, the animals are thundering back 
again along the canyon while the whirring 
ameras swing to picture their retreat 
Everything has worked out just as had 
been planned. 

‘The next diy, 600 horses were cut from 
the herd and preparations made for a sec- 
‘ond stampede, In this case, another Hally- 
Wood horse, Marque, was to betray the 
Band and ead it into the trap. At the last, 
moment there was some delay atthe cam 
eras, The horses grew restless. Suddenly, 
As the ten riers strained to hear the star: 
ing gun, two of the animals be 
and kick, Others in the vicir 
fling to escape, started up a nearby hil 
{n'a few moments, the whole 600 horses 
‘were in mad fight up the precipitous cli. 


EARLY 300 feet they climbed, their 

hhoofs catching in little rainwashed 
crevices that lined the face of the hill 
‘The crest offered them no haven of safety 
however, for those behind pressed the lead 
ers, forcing them down the other side 

‘was $0 steep the ponies sat on their 
inches and literally slid to the base, 
The ten riders had no way of reaching 
escaping horses. Their m 


fipe’ te subdue the mantilling horse 


Py 


nnot carry them up the steep incline. Fi- 
nally, a lone Indian rode his mustang up 
the cliff. He found the other side was too 
steep for his horse to carry him down and 
hhad to dismount and slide ahead of the 
ony to the bottom. In an hour, by hard 
riding across the plain, he rounded up the 
band and herded it back around the end 
of the cliff from where the cowboys drove 
the animals back to the starting point, 


IN SPITE of their wild scramble up the 
cliff and their long run across the plain, 
the wiry little horses were ready for the 
dash down the canyon and an hour later 
were milling, kicking and crowding within 
the enclosure of the trap. As soon as the 
thumping and squealing of the captured 
horses had been recorded through the mi- 
crophones, they were released. Haley knew 
that after the wild horses had been trapped 
‘once, they could not be enticed near the 
enclosure again 
‘Another 600, the following day, were 
herded to the starting point. This time, 
Rex was scheduled to run in {rom the side 
lines just as the band reached the wooden 
entrance, and again turn them back from 
the trap into which they were headed, 
No Hollywood actor could have per- 
formed his bit with greater sureness. In 
the distance, Rex could hear the swelling 
thunder of hoofbeats, His neck arched; 
his feet stamped the 
ground Jack Lindatl 


dashed the stallion, Directly in the path 
of the onrushing herd, he paused, head 
high and eyes wide. With a quick glance 
toward the trap, he took rapid flight in 
the opposite direction, wheeling the herd 
in his wake. 

Later in the filming, with all the ferocity 
of actual conflict, the black stallion de- 
molished dummies of a lion and a man, 

In the latter case, a trick added to the 
realism of the scene, The villian of the 
talkie is shown riding one of Rex’s two 
doubles. The horse shies and throws the 
rider. As though the real kller-horse, Rex, 
were after him, the actor races for a pro- 
testing cif bat falls just before he reaches 
it and lies very sti 


FTER the cameras have recorded his 
fall, a dummy is placed in the same 
position 'and Rex enters the picture, One 
cue that alway’ enrages Rex is for Lindall 
to point the stock of his whip at his face, 
His eyes flash, he bares his teeth, and ad- 
vances toward the trainer, But when the 
whip is reversed, he always follows the 
direction the whip points, Now, after leav- 
ing Rex and going through the motions of 
kicking the dummy, Lindall pokes. his 
whipstock toward the horse, Tt rears and 
seems to snarl, Before its mood can change, 
Lindall points toward the dummy. 
Rex rushes upon it, sinks his teeth into 
fone hoot and hurls the body high in the 
relly has the dummy struck the 
(before the stallion, it 
hest with bot 
iting and Kicking 
n the cameras atop, 


w es pounded, Whinnying 

micro. 
all the wild ponies wer 
um to thelr highland 


quealing, past -cnmerns 
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U 
Amateur’s Big Telescope 


NUSUAL OBSERVATORY HOUSES 


ot the, beervater 
wn below, out 


10 HOUSE what is ealled the 
largest telescope of its tyr 
in the East, G. W, Cook 
amateur astronomer of Wyn 


wood, Pa., has constructed a 
vite observatory. When he wi 


to look at the stars, he gives a few 

turns to a modified steering 

heel mounted on a. pede 

al. ‘The whole roof slide 

nut of the way on heavy 
arings. Despite the light 

weight alloy used in it 


Construction, the (we 
eightand-a-half-inch diam 
eter telescope weighs fou 
tons, It has the power t 
enlarge an object 140s 
times, Built near his dwel 
ing, the observatory is con 
venient for Cook's use. 


. KANGAROO CAN 
JUMP 38 FEET 


Waar is the kangaroo's 
greatest jump? Recent ob- 
servations by reputable 
observers credit the animal 
with leaps of thirty-eight 
feet, and the three kanza- 
ase haat ee 
t, snapped during an 
Austfalian roundup a. few 
‘weeks ago, seem well on 
their way’ to match the 
record. Tremendous de- 
FLASHLIGHT PROJECTOR velopment of the hind 
legs, as compared with the 
Bort like a flashlight is a mew portable front ones, accounts for 
projector designed to throw single frames from such jumping ability. So 
standard motion picture film on any convenient swift is the | kangaroo, 
flat, white surface, Striking views may be bounding across country 
snipped from movie films and exhibited with in a series of leaps, that 
this device in the manner of a home lantem- it is said to be capable of 
slide show. Dry cell batteries of standard  outdistancing a good horse. 
flashlight type are used in the projector, which The animals are regarded 
may be held or snapped to a stand as shown. as pests in Australia, 
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NEW MOTOR FOR COACH 
IS FLAT AS A PANCAKE 


iar as pancake, a twelvecglinder 
cently ina Cleveland, Ohio, factory. The 
cylinders are horizontally opposed so its 
total height is only sixteen inches, Thus, 
designers will be able to utilize all the 
floor space in a coach by placing the en- 
gine, and all its accessories, beneath the 

mpachine. |The first couches 


BANK'S BLACK BLOTTERS 
PREVENT FORGERIES 


ters now foil 

crs in a Seattle, Wash,, bank. 

crook could follow a dep 

and study his reve 
blotter he had 

the signatu 


ENGLISH CAR HAS 
DOOR IN ITS TOP 


g entrance or exit easier, When the 
shibition at 


Tong ago, it attracted 


attention, crowds gathering 
3 section of the around the stand to watch the roof-Joor 
Hoot 3 ard, and the side-door work in unison, 


STEEL BAND MAKES ODD 
CURVES EASY TO DRAW 


Hene is the solution of the “Can Ovo-suaren curves, beyond the drafts- 
You Invent It?” problem published causes the rolls to turn slowly inward man’s range with ordinary drawing inst 

in November, In that problem you when G is in mesh with F, When the ments, are easily reproduced with the ai 
were asked for the bes teeth of G reach the toothless part of of a hovel tool, By varying the position 


mangle rolls tum F, and start to. mest the inter- of a sliding anchor and locking it with a 
reversing their motion, turn rapidly nal gear ring E, the direction of the setscrew, a band of steel is automatically 
out, Necessary gear ‘modifications, rolls is reversed and the larger num- formed into one of a practically infinite 
with the action produced, are shown ber of teeth in E will speed up the number of curved shapes. Rubber back- 
in the diagrams above. It is evident motion of the rollers. ing forms a rest for the fingers, and also 


rips the paper. Sizes with a working edge 
= up to thirty-eight inches long are available, 
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Trains Never Stop as New Subway Is Built Around Old One 


Bunprxe a new subway around 
an old one, without disrupting train 
service, was the remarkable feat ac- 
complished in London, England, 
during the recent rebuilding of one 
of the stations, The striking view re- 
produced here shows the task partly 
finished, with a train just passing 
through’ the half-demolished older 
tube, By doing most of the con- 
struction work at night, it was com- 
pleted without even seriously slow- 
Ing up the train schedules and at 
no time was service actually stopped, 


‘elng builtin London a 
he 


MIDGET REFLECTING CAMERA 


So comtrAct that it may be carried like a handbag when folded, a 
new reflecting camera dispenses with the bulk usually characteristic’ of 
this type, while preserving the ability to view the picture full size and 
right side up until the moment that the shutter is snapped. The midget 
model takes a picture two-and-a-quarter by two-and-a-half inches in 
size, It is equipped with a fast ¥/3.5 lens, and a focal 

ter'like those ord 
in larger models 
uum case is built int 
camera which there 
fo other caryit 


SUIT GUARDS BOMB OPENER 


DaesseD in his official costume, the German 
police officer charged with the responsibility of 
‘Opening bombs found in the mail looks like an 
ancient warrior clad in armor, The mask and 
padding are designed to protect him if an explo- 
sion should occur, despite his delicate handling of 
aan infernal machine, In the illustration above, a 
suspicious package is being opened, 


ZIG-ZAG STAIRS 
SAVE FATIGUE 


Watar is said to be the first new 

jan in stairways in 6,000 

years, has been announced by a 

French engineer. His stairs may 

be visualized by imagining an 
flight of steps sliced ver 

cally in two, and one of the two 

arrow sections raised the 

height of half a step. By 

stepping alternately on each 

side, according to the in- 

lifts, his 

‘weight’ with less jerkiness 

and fatigue. The stairs are 

also more compact than the 

usual type, 


PLIERS REMOVE WIRE STAPLES 


Resovine wite staples used 
in papers together, 
without damaging them, ha: 
been made easy according to 
the maker of a new tool. Ex- 
tending inward at right-angl 
from the end of one jaw is a 
shovel-like projection which 
slips beneath the staple. When 
handles are then squeezed to- 
Frosch engitecr gether the jaw pulls the staple. 
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* PICKED MEN ¢rained to lead 


Our Police of the Sea 


By 
Kenneth M. Swezey 


N FORTY acres that overlook the 
Thames River at New London, 


Conn,, west of the naval su 
marine base, north of the Cor 
Guard destroyer fleet, in an atmosphere 


saturated with traditions of the sea 
Federal Government workers an 
pitting the finishing touches on a scho 
of learning that is the only one of i 
kind in, the world 

Tn this new $2,500,000 Ce 
Academy, picked young men fr 
the country’ will be traine 
bergs and smugglers, handle ship 
hhigh seas, save lives and property. fro 
the fury of the deep. ‘Theoretical militar 
aand technical training will go hand in hand 
‘with shop and laboratory work, gun pe 
tice, drills, and nine months mai 
ship, on the ocean, 

When a man finishes creditably: the 
scribed course of instruction in this un 
institution, he will be not only 
seaman and marine engineer, but also a 
responsible officer capable of’ carrying on 
the countless tasks assigned to the Coast 
Guard. 

Conducted on barkentines and barks, 


steel cutters and schooners, with drill and, 


shore, 
officers in the duties of the Coast Guard 
hhas been in existence since 1976, when 
8 two-year course was established aboard 
the topsail schooner Dobbin, of New Bed- 
ford, Mass, Old Fort Trumbull, overlook- 
ing the mouth of the Thames and New 
London harbor, has served as the land 
home of the Academy since 1910, 
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COAST GUARD 
CADETS LEARN 
MANY THINGS 


Tn the claserooea. and 
Srovkshops af the Acad 
Smy at New Landen, 


Diesel en 
i, Below, cadets ave 
practicing witha lifebont 


Coast Guard cadets, on t 


‘The new Academy differs from this 
school of an old day in that it is a beauti 
ful, permanent institution, comparable 
with the the famous academies of An- 
napolis and West Point, 

Opened scarcely two months ago, the 
buildings already ‘hum with activity 
There, four classes, totalling 132 men, 
study ‘mathematics, dissect engines, over- 
hhaul boats, discuss the niceties of inter- 
national lave, and learn to shoot the stars. 
‘Schoolmasters are regular: 
service, selected for their ah 


ining erase, find a @i 


4 American ship and tow it ito port 


men and to teach. The course of four 
years prepares a cadet for both line and 
‘engineering duties. Next May, 

upper class wil 


the present 
bbe graduated: next June, 
‘of the Union will 


nothing to get the 
four years of training in the Coast Guard 
Academy, the requirements are rigid, To 
ise eligible for admission you must be an 
American citizen, between the ages of 
eighteen and twenty-two, unmarried, phy- 
sically sound, constitutionally strong, and 


hhave a high-school education and at least 
a year in college. Possessing these quali- 
fications, you must pass an examination 
in history, mathematics, and English. Not 
h of all, you must finally’ con- 
vince the examining board that you have 
those qualities of character and man 
ness that would make a good olficer. 
Examinations are usually held during 
the middle of June, and in most of the 
large cities of ‘the ‘country. If you are 
appointed as a cadet, your transport 
will be paid to New London. But do not 
disheartened if you ate not. 
one of more than $00 applicants 
the examination last spring 
passed. The Academy was really anxious 
to obtain about sixty. 
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To many, the Coast Guard is a child 
of the rum-running war. Actually, under 
the name of the Revenue Cutter Service, 
it is nearly 150 years old. Alexander 
Hamilton and George Washington were its 
fist sponsors, An Act of Congress in 170, 

ought it into being to suppress pirates 
and smugglers. 


vateers of France and England. Against 
these men-o'-war was sent a small fleet 
of cutters, the largest carrying seventy 
men and fourteen guns. Urged on by the 
indomitable crews of the new service, these 
little vessels captured. prize after’ prize, 
and finally succeeded in driving the ma- 
Tataders from our seas. 


Unique School Teaches Its 
Students How to Rescue Disabled 
Ships and Trail Smugglers 


NN 


What officer of the. service 
cannot recall the thrilling rece 
ford rolled up by the cutter 


Pickering, during the difficulties 


700? In times 
when fighting consisted of 
broadside against broadsid 
len enemy ships went down 
before her guns and crew, one 
of them a frigate of forty-four 
uns and 200 men! 

Tt was the Revenue Cutter 
Service that fought the bloody 


battles with the pirates of th 
Spanish Main. When Jean L 
Farge, ex-lieutenant of the no 
torious Jean La Fitte, attacked 
the cutiers Lovisiana’ and. 
hama with his powerful pirate ship Brav 
ais ried co force them to accep defeat 
ihe was due for the surprise of his life. 
Suddenly becoming the aggressors, the 
ddauntless cutter men boarded their pirate 
‘captor, carried her decks in a furious hand 
to hand fight, and hauled down the Jolly 
Roger of her cut-throat crew! 

‘Such thrilling episodes marked the be- 
‘sinning of a service that during its entire 
Fistorg has been characterized by exploite 
of heroism and daring. In every war but 
fone in which the United States has partic. 

ted and in its battles to save lives and 


ips 
steadily added distinction 

‘Some of the most arduous battles of this 
strange peacetime navy of the Treasury 
Department are still with the smuggler. 
Today the rum-runner predominates, but 
the alien and (Continued on pace 92) 
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ENTIRE CITY “éakes part in 


HEN Ttalian airplanes roared 
over the city of Rome in a 
series of three mimic air raid 


1 few weeks ago, the half 
lion inhabitants didnot remaid on. the 
sidelines as spectators, By Government 
edict, the civilian, population participated 
{nthe unusual rehearsal. ‘The’ result was 
4 gant show so impressive that_many 
thought war actually had been declares 

Shortly after ten o'clock one evening, 
the whine of sirens and the tattoo of 

tisaireraft guns annouinced that bomb- 
ing planes of the “invaders” were ap- 
proaching the city. Street lamps went out, 
the city was darkened to hide its land 
marks and earchlights explored the ski 
for the raiders. 

‘AL one of the busiest. street intersec- 
tions, an officer halted all traffic. Private 
cars and buses were ordered to the cuth. 
‘A trolley stood stalled on its tracks. Po- 
licemen hurried ‘the passengers out of 
theie vehicles and bundled them into door- 


‘open all night for the 
pose. Throngs also crowded into the 
ig pedestrian tunnel between the Via 
Nazionale and the Via Tritone. The 
‘crowds had not long to wait before the 
bombers appeared. Concussions shook the 
air. Dummy incendiary and gas bombs 
were dropping from the planes—actually 
harmless, but exploding high above the 
buildings with realistic detonations. Tho 

sands, pecking from their shelters, saw 
ambulances, dispatch riders. and fire en- 
vines rush through the cleared streets. 
smoke pots had been set in public build- 
ings at strategic points (0 similate real 
fires, and the firemen dutifully “ext 
Guished” them, Stretcher beaters in gas 
masks picked up “gassed civilians” and 
carried them to the ambulances. The 


40 


Great Sham Air Raid 


CITIZENS HELPED AIR RAID 
Drawing above suggests how frightened 


alarms were repeated several times as 
the aircraft passed over the city 

‘No sooner had the airplanes withdrawn 
than crews were on the streets with chemi- 
eal sprayers to leat away the lst traces 
Of the imaginary poison gas. 

‘The object of the mimic raids was to 
train the populace in protecting them- 
selves against an air attack. Also the gov- 
ernment pointed out that the raids will 


make all citizens realize the horrors of 
war as fought with the deadly modern 
weapons. Rome, like many European cen- 
ters, is making practical preparations for 
possible aerial invasion. Tunnels for a 
new electric railroad ontering the city are 
being constructed with built-in shelters for 
refugees fleeing an air raid 
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ime of less than one hundred-thousandth of = secon 
Institute of Technology. ‘Note the crown shape, which becomes more ta 


Dazzling Spark takes Fastest Photos 


» 1 HOTOGRAPHS at e of 4,000 a sec In making motion pictures, the pulse of light is 
a TE eae Ui getmmael vin pel ot Oe ae Seek 
, Sie abe ars i tes eat eo so 


made at the Massachusetts Institute of 
Technology by means of an electrical circuit that 
produce light of great actinic intensity. The 
Instantaneous flash is many times more brilliant 
than sunlight, 

‘The misshapen figure of a golf ball in flight has 


200 miles an hour. 


‘The light has aiready been used to make photo= 
graphs 


which familiar things are shown 
1g new forms. The splash of a drop of 
a hard surface is revealed in the shape of 
a miniature crown tipped with infinitesimal pearl 


been recorded by means of this latest 
development in high speed photog- 
raphy 
"The new circuit, employing either 
mercury arc tubes oF spark gaps, was 
developed by Professor Harold E. 
Edgerton and Kenneth J. Germes- 
hausen of the electrical ‘engineering 
department. By means of this circuit 
possible to make both still and 
tion pictures. For the later, spe- 
‘The light produced by the new cir- 
cuit occurs in pulses or flashes, and 
the intensity of each flash is equal to 
the concentrated light of approxi- 
mately 40,000 ordinary  fifty-watt 
dhter_than the noonday 
entific importance of the 


like drops. Photographs of 
the human eye show th: 
wink occurs in approxima 
ly one-fortieth of a second, 
Picture of golf club hitting 
ball shows a most surprising 
Aattening of the ball at the 
point of contact 

‘The chief feature of this 
circuit consists of mercu 
arc tubes which are made 
to produce intense flashes of 

white light 


& 
= 
Ae 


of starting may be controlled. 
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QUICK AB A WINK, 
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Big Gar Game Hunting 


ITTED out with the baggage T de- 
scribed last month, we are ready 
for our first journey into that 
strange world revealed by a micro- 

scope of reasonably high power, 

ur first sight-seeing tour leads us 
through a growth of fungus—a weird 
forest that we will cultivate on a slice of 
whole wheat bread. 

‘9 grow this forest we simply place a 

piece of the bread in a damp spot in the 

cellar for a day ot 0. We shall soon fined 
on its surface a, delicate greenish gray 
growth, one of the common molds, na- 
ture’s most delicate vegetation. By. the 
careful use of our little seapel and needles 

‘mounted with handles (P.S.M., Dec. '32, 

pp. 52), we separate a ny speck of this 

material and place it on the surface of 

‘glass slide, This we must do with patient 

fingers for we cannot afford to crush the 

delicate plants, Then, too, we must see 
to it that the specimen we take is so thin 

Tight will pass through it. A piece a little 

larger than a pin head will be plenty. 

Alter it is placed on the stage of the 
microscope, we adjust, the Tight ntl we 
secure an even field of illumination, not 
so bright that it will eause eye strain ani 
not so dull that it will rob one of the 
view. Following the directions given last 
month, we then adjust the objective until 
it is about three-eighths to a half inch 
above the specimen and focus UPWARD. 

Presto! we enter the land of mold. 

‘Mold is a common, unscientific name 

for fungi and what we gaze at really is a 

microscopic form of mushrooms or toad- 
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pear i 


DISSECTING 


‘MICROSCOPE 


mine 
Shier that beset at 


stools These tiny plants present them- 
selves like great bushes of fine fuze. We 
‘may find many other interesting examples 
‘of fungi on old cheese, plants, and the 
bark of trees 

‘On our nest excursion, we come to the 
first great adventure for every embryo 
‘microscopist: the examination of the life 
from a stagnant pool of water. If we ob- 
tain the right kind of water, the feetis 
life that will sweep past our vision will 
make the traffic of a metropolis seem dull, 
indeed. 

‘The professionals use special apparatus 
to collect aquatic life, but we can afford 
no stich luxuries. So we take a wide- 
mouthed bottle or jar and attach to it a 
heavy piece of cord. A pint mayonnaise 
jar will be suitable. Stagnant pools of 
water can always be found near the city. 
The bottle is dropped to the bottom of 
the, pool and drageed across, the, sft 

ly bottom. The experimenter should 


OUR glass reveals queer creatures 

that live in a drop of water taken 
from a stagnant pond—Dense forests ap- 
the green mold of stale bread and 
fungi wave their strange lace-like tendrils 


ODD WATER CREATURES 
With a mlcroncspe, you can 


‘THIS 18 THE POREST PRIMEVAL 
Locking atthe green, 
‘will see a forest Like tia, 
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with a MICROSCOPE 


By 
BorpEN Hau 


be sure to gather in some of the bottom 
‘mud for in it we shal find the most inter- 
esting animals, 

‘Naturally, in the examination of this 
welter of life, both vegetable and animal, 
‘we shall have’ to take things as they come 
for we are dealing with the tiny life of 
the sub-world. It will not be long, hov- 
ever, before we come upon those’ lively 
creatures, the water fleas, both male and 
female, although the latter will greatly 
outnumber the former. We proceed by 

‘a small sample of water from the 


a medicine dropper and placing 
of two upon a gs aide, This fe 


is 
ad 


brought to focus under the objective, 


PIRST LIFE FORM, Your 
fate il he 


leaving the tube of the microscope in a 
vertical position so the water will not run 
‘off and carry the specimens away. 

‘The water flea is recognized by its jerky 
method of swimming. It uses anything but 
the Australian crawl. We shall not need a 
powerful objective for this crustacean for, 
full grown, it is one-sixteenth of an inch 
Jong. Indeed, nature has provided it with 
some pretty decent equipment. 

If we watch closely we shall find that 
it has a head, 2 compound eye, feathery 
antennae, mandibles, and a tail. If our 
Tight is good, we shall be able to see the 
whole interior of the little flea. The beat- 
ing heart will be visible as well as the di- 
gestive organs. If we are watchful, we will 
find a female with undeveloped ‘eggs in 
the back of her body. 

‘Sooner oF later, we shall come upon a 
creature named for the mythical giant, 
Cyclops. Here is another crustacean that 

fambles jerkily through the watery 

lanes. ‘He is a formidable, appearing 

{ero hg fat hens peashped boy, 

ter ol ad. a Ys 

nda spikelike tail: Like the fea, be 1 

provided with antennae, but he has 
five pairs of legs. The females may be 
distinguished by the bags of exes they 
carry 00 either side of their bodies. 

In our exploration of these lively 
scenes, eventually we come upon a 
little creature that is a sort of primer 


SHEET beads suopcar 
(GIZE DEPENDS UBON TYPE 
‘OF LENS USED) 
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of life, a simplified edition of all living 
things. This is the amerba, Tt abounds in 
the mud and decaying vegetable matter 
at the bottom of pools and ponds. It meas- 
tures about one-ninetieth of an inch but 
unfortunately we cannot describe an ama 

exactly. The best we can do is to say 
that itis @ tiny mass of protoplasm of no 
definite shape but capable of assuming 
‘many different forms. 

‘The ameeba has no organs. With its 
slimy little body, it can make projections 
that serve as hinds or feet, When itis 

iungry, it wraps its whole body about its 
victim ‘and absorbs it, 4 
a stomach, walks without hands or fect, 
and witout a trace of a nervous system, 
it responds to stimuli, We shall indeet 
fortunate if we can observe the birth of 
an amarba, the simple trick of a creature 
tearing itself in half to make two. 

Interesting as the ameba is, we shall 
have to leave it to seek other wonder, 

“or speed and prowess, we take our hats 
‘ff to the polyzoons, the playboys of pond 
life. These tiny things, of which there are 
a number of varieties, live in colonies and 
are usually attached tothe roots of 
aquatic plants. The polyps have strong 
family ties for they are found bound to: 
gether with a sort of mucilage that as 
sumes a shape like the mouth of a wine 
selass while in the water, 

‘The litle imps in this strange habita- 
tion are exceedingly beautiful and when 
actively feeding, we see them extending 
their delicate tentacles into the surround- 
ing area with a lacy, wave-like motion, In 
so performing, they’ create a tiny vortex 
that draws their food into their mouths. 

‘Then there are the rotifers, or “wheel 
bearers.” We may find them swimming 
carelessly about of in theit idle moments, 
attached to some sort of marine vegeta: 
tion. We note the sucker-like foot, the 
transparent body, and the two disks at 
the head. Examining these disks, we dis- 
cover where the creature gets its hame for 
we see they are edged with fine lashes 
called cilia, which wave with such uni- 
formity that one (Continued on page 85 


WHERE ARTISTS GET IDEAS 


Diatowos are tiny plants that are found. a5 
Pletire shows, fa many diferent designs 
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Homemade ‘Tractor Has One Wheel 


WITH a power plant that is suspended 
securely inside of big ring-shaped 
wheel, a garden tractor has been built 
largely from odds and ends by R. D. Read 
of Akron, Ohio, Tt operates like the uni- 
tyele automobile developed in England. 
(PSM. May, "32, p. 63.) A single-eylin- 
der motorcycle engine was used. without 
‘modification except for the installation of 
an additional gear for cranking, and a 
planetary type clutch operated from the 
plow handle. ‘The wheel is of sheet steel. 

haped hugs stud its outside surface to 
give the tractor a firm grip. Around the 
enter of its inside surface is a steel ring 
fof square cross-section, having steel pins 
running through it to form a rack in which 
the teeth of a straddle gear engage. This 
gear is driven by a chain from the plan- 
Cary clutch. Each handle of the plow- 
tractor is hollow, being made from chan- 


REAR VIEW MIRROR AND 
AUTO CLOCK COMBINED 


Cuock and rear view mirror are com: 
bbined in a new accessory for motorists 
‘A few pulls of a small cable beneath the 
timepiece wind it. Thus a driver ean wind 
it without slackening speed or taking his 
eyes off the road. 


PAPER SHEETS FOLDED 
TO DRY RAZOR BLADE 


Savery sazor blades can be dried and 
leaned without aking the razor apart by 
teats of paper driers recently pat on 

market in’ France. ‘The absorbent papers 
fare cut, and folded so they slip over the 
blades between the loosened guards and 
can be moved back and forth to dry the 
blade. The driers come in small booklets 
from which the sheets are easily tom. 
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nel-iron stock. One handle carries 
and the other oil. Controls are near each 
hhandle grip. To a coupling at the rear 
practically any farm tool can be attached, 
The tractor with a four horsepower motor, 
will run for eight hours, as fast as a man 
‘can walk, on a gallon of gasoline, 


TREE-LIKE CHIMNEY ON STONE HOUSE 


Stoxe of many kinds is going 
into a house being built by 
F. E, Routledge of San Antoni 
Texas, Not yet completed, aft 
three years of labor, the house 
ready has become one of the 6 
attractions. One of its unusual 
tures is a chimney in the shape 
f tree with branches through which 
smoke escapes. A carved figure of 
a huge snake in combat with an 
‘eagle adorns one side of the rock 
hhouse. The building is to be used as 
an apartment and studio, 


Folded paper sheets used to dry razor through each one of which the mmoke eanly excapes 
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ELECTRIC SAW BURNS 
THROUGH STEEL BAR 


Revouvine rapidly, a new electric saw 
will burn its way through ten inches of 
solid steel. Its cutting tool is a smooth disk 
made of special heat treated steel, rotated 
by an electric motor. The bar to be cut 
fs clamped in a movable vise and one side 
of the secondary of a special transformer 
is connected to it. The other terminal of 
the transformer connects to the rotating 
disk, When the bar is moved against the 
disk, an electric arc melts away the bar. 


KEY RING ON 
SPRING REEL 


To Keer key 
handy, a new spring 
reel for a man's bel 
has been des 
‘The reel unwinds 
when a key is pulled 
‘out for use, as ile 
lustrated, When re- 
leased, the spring 
snaps the keys back. 
into place. 


WORLD'S SMALLEST 


hur dinrice of Germany. Sit 
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yy DRAWING GLASS TEACHES ART AT HOME 


ing device called a 
“drawing glass” quickly teaches chilldren 
or other beginners to draw and paint, 
according to Anson K. Cross, art instruc 
tor of Boothbay Harbor, Maine, who per 
fected it. The drawing glass consists of a 
‘common window pane, backed with a re- 
movable white card, set in a frame with 
‘a spirit level. The student first tries sketch- 
ing an object from nature upon the backed 
slass, using special crayons, Glancing from 
subject to sketch, he corrects the latter 
until he thinks it perfect. Then he removes 
the card and sights through the transpar- 
fent sketch at the subject, moving the 


sketch until the outlines match. Errors 
are revealed at a glance. The sketch is 
rased and other ‘attempts made, until 
repeated practice gives the student. mas- 
tery at judging form. Two lenses in the 
buse of the device train his color percep- 
tion by blurring details of the picture and 
enabling lange masses of color to be recog- 
nised. The tnventor says that an amateur 
using the drawing glass in his home soon 
acquires a proficiency. that would cus 
tomarily require personal instruction from 
‘expert teachers, followed by a long period 
fof training and patient practice by even 
the most talented students 


COAL MINE OPERATED BY SIX MEN 


Wer an abandoned street 
car for its office, what is said 
to be the smallest coal mine 
in the world is operating at 
a profit in the Rhur district 
of Germany, It was started 
four and a half years ago by 
six unemployed miners, An 
ancient locomotive, two tiny 
cars, a second-hand air com- 

’ and a 
‘winch was their entite equip- 
‘ment in attacking the vein of 
coal which was so small that 
ad ever tried to commercialize it. 
members of the company work 
und. Two handle the coal at the 
while the sixth attends to selling 
ing the product. The vest pocket 
reported a small profit for each 
of the years it has been worked. 


Thre 
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Three-Wheeled Auto Looks Like An Airplane 


Wert wings for fen- 
ders and a streamlined 
metal body that resem- 
bles an airplane fuselage, 
4 three-wheeled, front 
drive automobile recent 

underwent tests at In- 
lianapolis, Ind. The 
auto-plane, said’ to be 
capable of seventy-mile- 
an-hour speeds along a 
highway, is the invention 
of Grover E. Olds, an 
aviator, Steered by’ the 
“easter” wheel at the 
rea; the fifteen foo long 

+ machine can tum in a 
radius of fourteen feet. 
A four-cylinder, seven 
jorsepawer motor within 
the body turns the front 
wheels. The two passen- 
gers sit in. cockpits, 


FILLING STATION OPENED FOR PLANES 


Priors of light airplanes may now taxi 

up to a row of gasoline pumps, choose 
thele favorite brand, and tell the aitendant 
to “ill 'er up.” The picture below show 
a filling station for sport aircraft recently 


opened near a Berlin, Germany, ait fed, 
A featherweight craft of the’ powered 
flider type is fueling up. A. good-sized 
funnel insures that the gas will go where 
it is wanted without spilling 


ELECTRIC CUTTING TORCH 
CAN VAPORIZE DIAMONDS 


Hor enough to vaporize diamonds or 
to mel tungsten isthe ar of anew ee 
tl, Suiting ‘and weld to 

Los Angele engineer. Twin 
chetsoes 43 meson cent exe 8 
to form its own arc, independently of the 
material o which i applied, a shown 
in the photograph above. The temperature 
Altained is About 6,500 degrees Fe 


Light sport aircraft taking on gas at Sling stat 


MATCH CAN BE LIGHTED 100 LINES BURNED OUT 

Ir you borrow a match from BULB GLOWS 
the gentleman pictured at the 
right, he is likely to want it 
back! He is one of the users of 
‘a new repeating match recent 
ly produced in England, The 
match may be struck and re- 
lighted more than a hundred 
times. A small box, coated with 
a special composition used as 
the striking surface serves as 2 
jolder for the repeating mate! 
when it is not in use. The de- 
is much thicker than an 
ordinary parlor match and gives 
a correspondingly larger flame, 


planes near Berti 


Wuex a string of 
miniature low-voltage 
lamps of a new type 
for Christmas tree 
and ornamental use 
goes out, a telltale 


slow appears in the 
fone that caused the 


trouble. A burnout 
impresses full voltage 

across the lamp termi- 

nals, causing a small quantity of neon gas in the 
bulb to glow. This is visible through a window of 
clear glass near the base of the bulb, 
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Wax Models ‘Test Big Ocean Liners 


otiver greyhound of the sea. Besides the 

in testing ship designs, the experts 
his laboratory are using paraffin models 
in extensive investigation of the char- 


models are placed in the testing tanks, 
‘a number and gone over 
apparatus that seals all 
leaks, Then the tests begin. Cameras snap, 
pictures, automatic instruments record a liner acteristics of various types of German 
data, experts jot down notes as the em- mont e keel is laid. Addi- seaplane floats and flying boat hills 


BIRD-EATING SPIDER CAPTURED FOR NEW YORK ZOO 


A. vor black spider, whose out- 
stretched legs and hairy body would cover 
Bal this ae was added recently the 
collection in the reptile house of 
York Zoological Park, New York 
It was named Black Beauty by its captor, 
Raymond L. Ditmars, curator of reptiles 
and mammals. It isa relative of the taran- 
tula and is known as the bird spider in its 
native Central and South American coun 
tries because it often captures and devours 
small birds. It lives in holes and under 
logs, spins ‘no webs, and hunts only at 
mmetimes, the hair-covered bod- 
giant arachnids are said to 
sven inches in length with legs 
Tong, 
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Home Chemists Can Make These Interesting 


WATER TO 
coor vapor J. 
+a 
CRYSTALS OF 
NAPTHALENE 


CRUSHED 
| MOTH BALLS 
| IN TiN Lip 


in 'your home laboratory 


‘with tte 


HEN you stir your morning 
‘coffee to dissolve the sugar, 
are demonstrating an important 


property of sottions ‘ike al 
soluble substinces, sugar dissolves more 
feaily when each tiny particle is brought 
into direct contact with the liquid, Sti. 
Ting does this by agitating the sugar and 
spreading it throughout the coffee. 

Stirring, however, is only one means of 
making a substance’dissolve more readily. 
‘Temperature also has a great deal to do 
with solubility. “Hot coffee, for instance, 
will dissolve sugar faster than cold coe 
On the other hand, substances such as 
ypsum (calcium sulphate) and slaked 
lime (calcium hydroxide) dissolve more 
readily in cold water than they do in hot. 

Th many cases, heat is given of when 
certain substances are disealved. Amateur 
chemists will recall the warning repard- 
Jing the formation of heat when sulphuric 
acid and vater are mixed. To be sale, the 
acid should always be poured into’ the 
water and the mixture stirred continuous 
ly to dissipate the heat. If the water is 
poured into the acid, it does nat mix but 
oats on the acid and the heat formed 
where the two liquids meet will often 
generate enough steam to blow the water 
fnd some of the acid out of the container. 
Lime (caleium oxide) and lye (sodium hy- 
droxide) also produce heat when they are 
dissolved in water. 

Of course, many substances ean be dise 
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Experiments with 


solved without aflecting. the 
temperature of the solution, 

bers abeotb heat whet 
ze mised Wa wate 
Salpeter (potassium nitrate), 
typo. (sodlum thiosuphate) 
tinmoaium nitrate and mary 
other chemicals cause a 
Marked drop in the temper 
tare of water whet Ube 
tissolveds The heen eal 
‘can perform a striking experi- 
toent to shoe thls action ath 
1 beaker of waters block of 
freed, anda bended of a 
Thonlim nlrate. 

Toot sume water oa. the 
center of the wood Block and 
tet the Beaker of water fa the 
puddle that is formed. ‘Then 
fur the ammoctum ‘nitrate 
into the beaker and stir it 
Storey to diantve al of 
ihe chem fn mateo 
prey ee 
frozen so solidly that the 
rood block rl ick fst ‘te the bottom 
of the beaker. This absorbing of heat by 
Serie esved chesccalg ses oun cos. 
os ago for cooling wines and food- 
Pet 

Tbs enmmosiaon ihcslasolllin cos 
then be act sade As the water evaporate, 
the td ammonium nitrate wil rystalns 
tel an can Be toed over end ever qua, 


Fires dere ee TT 


Support for beaker is made 


HOW TO coor 
LIQUIDS WITH. 
OUT USING ICE 


securely to the glass 


sueeve 
iscARD) 


REMOVE END 
PIECE AND, 
__ sui TOA 


By means of the simple evaporating ar- 
rangement shown at lower right on this 
page, the amateur can hasten the evapo- 
ration and obtain the solid ammonium ni- 
trate quickly. 

‘The apparatus used is called a water 
bath. Tt consists of a beaker of water 
placed over a Bunsen flame and is similar 
to the double boiler used by the housewife 
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By RAYMOND B. WAILES 


OLUTIONS 


Poe 
tm placing tae 
yy wll noe me 


when cooking oatmeal, The solution to be 
evaporated is placed ina shallow dish 
which rests on the open top of the 
beaker, Substances crystallized out from 
solutions made from distilled water prove 
to be purer than before being dissolved. 


ANOTHER method of pur 
aia substances fs called sublimation, 
‘This process can be. demonstrated with 
roth ‘balls or moth flakes” (napthalene). 
Crush the balls of flakes and place them 
ina shallow i cp taken from am empty 
can of baking powder. Put an alcobol 
purer or other small ame under the im- 
provised dish and heat slowly. Soon, you 
Wl otic «ene vapor ring fron the 

wwder. This vapor consists of small par- 
Ues of napthatene. 1f a cool body, such 
fs a glass or flask filled with cold water, 
is held above the dish, this vapor. will 
sublime on the chilled surface in the form 
of beautiful, flaky crystals of pure napth- 
Alene, These shiny crystals will grow to 
f quarter of an inch. in length ifthe 
process is continued, The crystalline for- 
Ination will not be permanent, however, as 
the matte wil wapoie Ge ae 
ust a8 moll fsappear or become 
smaller when they are packed away in a 
tloset or chest for any length of time, 20 
the napthalene crystals will vanish, 
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A. common method of purifying liquids 


imputities which do not boil off, drips 


fs known as distillation, As applied tos fom the. condenser into the receiving 


water, distillation forms a practical as % bea 


well as interesting experiment for the 
amateur chemist. Distilled water, free of 
impurities, is a useful article to have 
the home laboratory. 
ple distillation apparatus can be 
nan olive bottle, some glass 
tubing, two cork stoppers, and a rubber 
tube. The liquid to be distilled is placed 
in the distilling flask which can be sup- 
ported on an improvised stand made from 
discarded tubular curtain rods. The flask 
should rest on a square of iron fly screen- 
ing large enough to cover the stand, 
“The olive boitle with its bottom  re- 
moved forms the water jacket for the con- 
denser_tube leading from the distilling 
flask, Two shorter tubes, one placed in 
‘each stopper, form the inlet and outlet 
for the circulating water which flows in 
the jacket. The inside of the long con- 
denser tube should be not less than one- 
‘quarter of an inch in diameter. 


OBTAIN perfect cooling of the con. 

denser tube, the circulating water 
should enter the jacket at the lower end 
and leave at the upper end. In this way, 
the water next to the hottest part of the 
condenser will be immediately withdrawn 
and replaced by cooler water. 

‘To distill water, place it in the distilling 
flask and heat it with a Bunsen flame. As 
the water boils, steam will be generated 
and this will flow out of the flask into 
the cooled condensing tube. When the 
steam strikes the cold surface of this tube 
it is condensed and jyure water, minus the 


iSsowninllustration above 

rho running water is available for the 
condenser jacket, a suitable supply can 
be had by ring a syphon from a large 
jig of water placed high above the table, 


JF, LEAKS should develop in the. corks 
at each end of the condenser jacket, 
they can be stopped by applying shellaé 
to the cracks. 

By fitting’ the distilling flask with a 
paratory funnel, like the one described 
in a recent issue (P.S.M., June '32, p. 64), 
the supply of water canbe continually 
replenished without stopping the process 
of distillation. 

"To demonsirate the puifying action of 
distillation, the home chemist can place 
a strong water solution of salt in the dis- 
tilling flask. The final distillate, which 
drips from the condenser tube, will have 
no trace’ of a salty. taste. A simple appa 
Fats of this type is often carried by 
vistors when they attempt a fight across 
the 'Seeai. Should they be forced) down, 
drinking water can be made by dis 
sea water. 

If a blue solution of copper sulphate is 
placed in the distilling flask, the distillate 
will be pure, colorless water, In both of 
these experiments. the impurities. in the 
‘water and the original substance dissolved 
remain in the flask, 

We have seen by various experiments 
illustrating diffusion that such substances 
as sugar and copper sulphate when dropped 
in water sink down and slowly dissolve to 


form a strong (Continued on page 52; 


ro 


Neg Conveniences 


eee & ©000000000000000000000000008 


REFRIGERATOR FREEZES ICE CREAM. The 
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MILK BOTTLE CAPS. With 
bs 2 


50 POPULAR SCIENCE MONTHLY 


= \ sie HOME - 


pee ee 


HiIl of Death cemetery om Itallan-Austeisn border 


WORLD'S STRANGEST TOMBSTONES 
MARK SOLDIERS’ GRAVES | 


the world are t 

near the al 

the Italians 
and where 30,000 of their war 
buried, Each marker recalls the occupat 
in life of the s 

rates, Thus a 
stands over the 
A military se 
‘over the tomb of th 
while operating it. € 
in tribute to an Al 


mountain campaigning, 

probably the firat 

tery, marks the Ja 
al Worker in th 

torpedo, anchor, and 

ing place of 


FLASHLIGHT OF MANY USES 
HAS NO BATTERY 


Frasietsoarrs that run with: 
‘out batteries have appeared 
fore, but a new model has be 
placed on the market wit 

‘of attachments that give it 
usual versatility, Ina few 
fonds it may be trans- 
formed from a. hand 
Casblight into a “candle 
for campers, 5 
it may be stood on 
a table to furnish light 
fas shown in the photo: 
graph, An extension cord 
‘may be plugged in to give 
‘convenient light for ex- 
amination of the throat 
by a physician or home 
nurse. Special lenses also 
‘adapt the flashlight for use i 
tographer's darkroom, Two = 
lamps are held by spring clips back 
of the reflector. There are no b 

fes to be replaced, since an efficien 
Title dynamo within the case supplies 
current for the bulb. A few turns 


furnishes suficient pow 
the dynamo for several minute 

ict time the all throws 
as strong as that from any bat psbtghs, ron by dyeame, 
tery flashlight. Kimpatd has cord and belt fs 


PRACTICE BRIDGE HANDS 
DEALT WITH NEW SET 


Prevaneo contract bridge hands, for 
practice and study, may be dealt with i 
new set consisting’ of a, special pack of 
cards and a metal chart, The backs of the 
‘ards are marked with black dots in differ- 
‘ent patterns according to the suit and de- 
omination, When the cards are inserted 
‘one by ane in the chart, as in the photo, 
the dots show through holes in. the chart 
and arrows indicate to which player each 
‘ard should go 
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CANVAS LANDING FIELD FOR SEAPLANES 


A aeavy strip of canvas, trailing lke 
the train of a ball gown behind the new 
Swedish eruiser Gotland, will enable the 
vessel, now under construction, to pick up 
seaplanes from the water while traveling 
at full speed. The machines will run up 
on the end of the strip, which will be hel 
taut by: the braking’ effect of crosswise 
Pontoons near the end. Then the planes 
with wings folded, will be pulled up the 

ine 10 the deck by a hoisting erane. 
The. ship will also be equipped with a 
special after deck having rails and turm- 
tables to aid the sailors in handling the 
ight, seaplanes the vessel will carry. To 
Taunch the planes, a rotating catapult will 


PLANE WIT Wines, 
FOLDED BACK is. W 
JO vr aaa 


PLANE APPROACHES 
PPROAT Pom REA 


WeeUNe 


BACKWASH Fto™ PROPELLERS 

vo Yawk ONON OF 

VESSEL. AcuinST PONTOON 
MEP INCUNE TAUT 


HOT AIR KILLS DEATH WATCH BEETLES 


Scrzanearep alr is England's atest 
the ravages of the “death 
‘The tick 


reduce them to crumbling shells, Such 
historic buildings as Westminster Hall and 


Checquers, the oficial residence of the 
Prime Minister, have been riddled by the 
pest, When it recently attacked a famous 
old barn near Beaconsfield, which is sup- 

to have supplied the timbers for the 

im vessel Mayflower, strenuous eradi- 
cae Seales wen ke eee 

ipes have been rigged up 

Pe — 
being forced from them to kill the beetles. 
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Pranros view or 
* yeLescorina cara 
INPOSITION TO. 

SH a 


be used. On it, planes can be shot into 
the air facing the wind, no matter from 
what direction it is blowing or toward 
into the compass the vessel is 
steaming, Naval experts regard the new 
cruiser, now under construction 8 an er 
tremely interesting ‘marine 
wrarlae. The ahip ls daignel for comin 
in the Baltic Sea, Engines of 33,000 horse- 
power give the vessel the high speed of 
thirty-one miles an hour, and it boasts a 
ful armanent of siivineh guns mak- 

ing it an ultra-modern war weapon with a 

range. 


Sadie eal 
Shed hy a goite in 
‘tlceine euba that 

Test 


GAGE HELPS GOLFER FIT 
CLUBS TO HIS STANCE 


A “measuring club,” invented by a 
Manchester, England, golfer, helps play- 
ers in selecting golf clubs suited to their 
stance, While all players require clubs 
of such shape that the sole lies flat on 
the ground, variations cmong individuals 
in length of arms and legs make it impos: 
sible for all to use an identical design. A 
prospective purchaser may therefore 
Etted withthe aid of the measuring club, 
When its movable head is adjusted to suit 
the player, an indicator on a scale shows 
the angle Of the hiead to the ground that 
will be most satisfactory for hi 
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Easy ‘Tests of Strange Facts 


OMEMADE microscope of 
Canada balsam reveals hid 
den wonders... Simple apparatus 
needed to produce singing 
How your breath can print pice 
ture on « tiny bit of hot copper 


= ple 

needles Th 

‘whieh you can get at any Sree. Sround che top of the el ov 
ingle drop of Ite the hat fad through which 


Teidoes noc run. When the ef 
rt will have a mleroncope 


harden 
more powerful than one with a glass lens 


' oo) 
ym 


<i 


A METAL CRICKET, Hammer a small 

ise ot metal, ein a yotlow 
hs shapes ‘With a pale of plier, bold the 

‘dak ver an alcohol” 

devs hots a point will be reached at whlch 

{hevdlnk wil suddenly turn Self inaide out 

wits ¢ loud liek. Di 

Ted to lick flativon and made one mam Heh 


MEASURING SPEED OF HEAT. You 


MOVING A WEIGHT 
WITHOUT TOUCHING 17. 


THIS WIRE WILL SING. 


to coat eff slightly. Tt you then 

iadge the cola and’ bresthe 
tipon the pot where ft lay. 
sharp outline of f will appear 


‘your ear, you will ear tusle 


‘MAKING A DIME JUMP. 


Tustrated at the ight, their 
heat will warm the air in the 
bottle and this, expanding will 


Ihot, ie wil fall away from the 
‘mogaet but as i cools ft wil 
make dime junp off bottle return to itt riginal position 
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JOHN GARR &e//s 


ow You Can 


Drawing, left, shows how eurceat in battery 
‘operated telephone citeult ta modulated by 
sound wave striking diaphragm of micro- 
Phone. "A and B show way of comiecting 
Elcrophone, Belew, good carbon microphone 


“Talk Over Radio’ Transmitter 


fer new thrills to the ama- 

eur whose activities have 
been confined to a key-operated trans 
mitter. By making a few changes and 
Additions to his continuous wave set, he 
can take advantage of the three  fre- 
quency bands provided for amateur radio 
telephone communication, 

‘The basis of radio telephone operation 
is the process of modulation and most 
common of all modulating systems is the 
battery-operated land telephone circuit 
consisting of a simple carbon microphone, 
‘a battery, and an earpbon« 

Tn a sense, the carbon microphone is 
a variable resistance controlled. by. the 
sound waves striking its flexible metal 
diaphragms. Small granules of carbon, held 
fn a metal shell in back of the disphrazm, 
become more or less tightly. packed de- 
pending on the pressure of the sound 
waves against the diaphragm. When 1 
are pressed tightly together, the resist~ 
ance of “the microphone is decreased; 
when they are allowed to spread apart, 
the resistance is increased. 

‘When no sound waves enter the mouth- 
piece, the resistance of the micro 
{s constant and the current flowing in the 
circuit is also constant. When sound waves 
strike the microphone, its resistance is 
altered and the current flowing in the 
circuit varies accordingly. At the ear- 
phone, this varying current is converted 
back into sound waves by the action of 
the electromagnet on a thin metal dis- 
phragm. The process of superimposing the 
sound waves on the normal current flow- 
ing in the circuit is ealled modulation and 


IMPLE experiments with an 
inexpensive microphone of- 
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the current is said to have been modu- 
lated. 

To compare this simple system with a 
radio telephone, it is necessary only to 
replace the batiery with a generator of 
continuous waves and to substitute a radio 
receiver for the earphone. 

Tn a radio receiver, the radio-frequency 
ccurrent in the circuit conforms with the 
current in the transmitting antenna, In 
‘other words, any variation in the antenna 
current at the transmitter is faithfully 
reproduced at the receiver, Changing the 
antenna current of a continuous wave 
transmitter according t 
is basis of radio teleph 


GRO-BAS VOLTAGE 
MODULATION 


One of the simplest. ways to vary the 
antenna current according to sound waves 
is to connect a simple carbon microphone 
of the telepbone type into the antenna 
circuit of the transmitter as shown at A 
in the drawings. Any changes in the re- 
istance of the microphone, caused by 
sound. waves, will then cause correspond- 
ing changes in the antenna current. Al- 
though such an elementary system is not 
practical where quality is desired, a. mic 
Crophone ean be connected in this manner 
vided it is of the proper normal re- 
sistance. 
‘Another simple way to vary the an- 
na current according to sound waves 
is to connect the carbon microphone as 
shown at B. In this case, the microphone 
is not connected directly into the anten- 
na circuit but is placed in series with a 
few loops of insulated wire that are 
closely coupled to the antenna i 


Because both of these methods absorb 
energy from the system, they are called 
absorption methods of modulation” 

ith both systems, the quality is poor 
and the eficincy ielow. 

Obviously. a better way to obtain mod- 
ulation would be to vary the generated 
voltage. This could be done by. varying 
the filament voltage, the grid-bias voliage 
for the plate voltage, Of these, the 
bias and plate voltage methods form the 
basis for common systems of modulation 
used in radio telephones. 

Tn both the grid-bias and plate voltage 


circuits, the mi- (Continued om page 95, 
33 


| eMaking Car’s Radio 


Recerver in Auto Must Be 


Built and Installed so It 
Can Stand Road Shocks 


and Vibrations—Interfer+ 


ence Due to Spark Plugs 
Can Be Reduced with the 
Right Use of Suppressors 
By Greorce H. 
WALTZ, JR. 


DEs 


shoul be f 
This ox sbould 


this reason, small, stur 
hould be 

hould be made f 
Since their heaters 
ate efficiently from a six-vo while Hy kof 
battery without a rheostat or fixed resis- the body and frame, the roof 
tor, the-type "36, ’37, and "38 tubes are type of antenna is undoubtedly 
recommended for automobile use. These the best you can procure. 
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Give Best Results - 


While the amateur mechanic can install 
1 built-in antenna of this type by using 
regular copper wire mesh, (about No. 16 
is satisfactory) the removing and replac- 
ing of the roof lining material proves a 
difficult job even for the experienced up- 
holsterer, Special auxiliary antennas, now 
available, provide a simple solution to the 
problem, 

‘One commercial type of antenna, for 
roof installation, resembles a modernistic 
panel when fastened in place under the 
roof of a car, Being covered with a mate- 
rial to match the upholstery, the antenna 
panel blends with the background and 
forms a part of the interior. For best re- 
sults, the panel should be placed at about 
the center of the roof, Of course, the best 
position will vary according to the placing 
of the dome lights. These antenna units 
can be obtained in various sizes and with 
coverings of different color to match the 
make, model, and upholstery of the car. 

Other ry antennas are made for 
use under the car, ‘These can be obtained 
for installation under one or both running 
boards or under the frame of the car. The 
running board type illustrated on this page, 
snugly under the running board where 
is hidden from view and protected from 

‘The other type is equipped with 
four substantial canvas straps s0 that it 
‘ean be suspended between the front and 
rear axles, All these auxiliary antennas are 
sold complete with lead-in ‘wires, 


F COURSE, the amateur can also it 
stall a simple antenna by tacking wire, 
sig-zag fashion, to the underside of the 
roof, In most cases, this type is inefficient 
In an automobile, no actual connection 
th the ground is possible so that the 
whole frame of the car is used in the 
manner of a counterpoise performing the 
ork nearly as efficiently 
interference 


the 
Unfortunately 
troubles are present 

omnobile.T 


dance in an 
principle source of trouble b 

Ing the high tension wiring of 
the ignition systems, As each 0 
the four, six, eight, twelve, or 


Kat the 


RUNNING BOARD ANTENNA 
Below and at right, two views of 
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AB C’s OF RADIO 


RADIO waves can be specified 
in wave length or frequency. 
‘As the names imply, wave length 


is the length of each wave and 
the frequency is a measure of 
‘quantity in terms of the number 
of waves that pass a point in one 
second. For consistency, wave 


lengths are measured in meters 
and frequency in kilocycles. Since 
radio waves travel about 300,000 
kilometers a second it is a simple 
matter to figure either value if 
the other is given. Dividing 300,- 
(000 by the wave length gives the 
frequency in kilocycles and divid- 
ing 300,000 by the frequency 
wives the wave length in meters. 


plug induces high-frequency oscillations in 
the high tension wiring and these are ra- 
diated to the receiver, 

To suppress these oscillations, 25,000- 
‘ohm resistors are placed in each spark 
plug lead and in the high tension lead to 
the center, ap on the distributor ap 

fesistors designed for this purpose are 
called suppressors and can be obtained in 
‘complete sets from dealers in radio parts 
and supplies. To be most effective, these 
resistors should be placed as close to the 
source of trouble as possible—directly at 
cach spark plug and at the distributor cap, 

‘Of course, on some makes of cars 
y be impossible to place suppressors 

the spark plugs, If this is the 


‘case, similar resistors can be placed direct 
Wy i the spark pgs leads as shown on 
the preceding page or they can be places 
at the distributor cap, 

Sparking at the brushes of the genera- 
tor is also a source of troublesome inter- 
ference. To overcome this, a one- or two- 
microfarad condenser is connected to the 
frame (ground), from the wire that de~ 
livers power from the generator. Interfer- 
‘ence originating at the low tension breaker 
arm can be partially eliminated by con- 
necting a condenser across from the sup- 
ply Jead on the coil to the fram 


THEN receivers, as in most cases, are 
‘mounted under the instrument board, 
precautions must be taken to prevent any 
interference, from wiring, ammeter, and 
ignition lock. For instance, it may be 
found necessary to supply a better ground 
for the steering column and such controls 
as the choke and spark rods, Similarly, the 
wires leading to the ammeter should be 
twisted together for a large portion of 
their length to neutralize any magnetic 
effect formed by the voltage fuctuations 
in the wires. If the ignition coil is mount- 
ed on the cowl panel opposite the receiver, 
it may be necessary to shield it. 

Auxiliary electrical equipment, such as 
electric windshield wipers, cigar lighters, 
electric gasoline gages, oF fans, is often 
found to be a source of annoyance, A 
condenser, connected across the particular 
Jead in question to the ground, will gen- 
ate this form of interference, 
stalled radio receiver for 
local interference, adjust the receiver $0 
that it is operating but, not tuned toa 
station, Interference noises can then be 
heard in the loudspeaker. For best results, 
interference tests should be made along a 
country road where other extemal inter- 
ference is generally reduced to a minimum, 
aders may wonder if 

sels can be used 
car. Obviously, any sensitive re« 
ceiver will work in an auto pro: 
Vided the unwanted noises “are 

iminated, OF course such a 
ceiver, unless strongly built and 
well shielded, will not give satis- 
factory service nor will it long 

stand the jars and shocks, 


ANTENNA IN THE ROOP 
holatery of eat and holds antenna (a root 
where "the best resulta” are obtained 


How to Locate Motor Knocks 


Gus Explains the 
Meaning of All the 
Strange Noises That 
Come from Your 
Car's Insides 


'S WILSON put down his 
paper and glanced out. of 
the living room window 
just as his next door neigh- 
bors, the Bensons, returned from 
theit weekly tussle with Sunday 
afternoon traffic 

“Dan seems to be taking it slower 
‘than usual,” thought Gus as the car 
passed at in snail's pace and came 
to stop outside the Benson's house. 
“The missus must be back seat driv- 
fog, Filten als an hoor a tat 
d's speed.” 

‘When his wife, four children, and 
pt dog were safely inside the hows, 
yan, Benson climbed the, steps. to 
Gis porch, and beld a finger m- 

tiently and insistently on the door 

button 

sorry 10 bother you, Gus, es- 

pecially on your day off,” Benson 
apologized when Gus opened the 
door, “but. something's wrong with 
that ‘car of mine and I'm scared to 
drive it as far as my garage. On 
the way home, it acted like the 
engine was falling apart. All of a, 
stilden the steering wheel began to 
wobble, and the further I drove the 
worse it got. Every time I'd start 
up in traffic, the whole car would 
shake and the motor sounded like 


‘So that's why you drove by 
though you were going to a funeral, 
Gus chuckled as he took down his 
hrat_and coat 

When they reached Benson’s car 
Gus slid into the driver’s seat and 

jioned Dan to sit beside him. 
1s take a ride around the block,” 
he suggested as he pressed the starter. 

joesn't sound so bad when it's 
idling,” muttered Gus as he leaned 
forward to get his ear nearer the motor, 
“Tt seems to run fine at high speed too.” 

Gus shifted into low gear and cautiously 
released the clutch pedal. The whole car 
began to vibrate as the motor groaned 
and the, car jerked unsteaily ahead. Gus 
again tilted his head and listened. 

“I don't think it's your motor,” 
lowed over the clatter, “It must be your 
clutch or drive shaft.’ Let’s go down to 
the garage so T can run it up on the greas- 


he bel- 


ive it the once over from 
underneath. Joe Clark, my partner, is 
down there irying to catch up on the 
unpaid bills. He'll be glad to see us.” 

Wasting little time, Gus soon had the 
car raised on the rack and was busily 
rolling up the sleeves of his Sunday shirt 

“Holy smokes,” he grunted as he glanced 
up at the underside of the car. “You've 
sure been riding with Lady Luck and 
didn’t know it.” 


By MARTIN 
BUNN 


Joe Clark and Benson looked in 
the direction he indicated. 

“The front end of your drive 
shaft’s, just about ready to come 
loose. That connection between the 
transmission and the front universal 
should have six bolts holding it to- 
gether. Four have dropped out and 
the two that are left are on the same 
side of the flange and about ready to 
op ok too tat dee: shalt 

iropped when you were going 
fast, the front end would have dug 
into’ the road sure as shooting and 
Htted the tear, of, your ear into a 
somersault.” 

‘But, Gus,” Benson asked humbly 
when the gray-haired mechanic had 
replaced the missing bolts, “what 
made all the noise? T could have 
‘sworn it was in the motor 

“Being loose, the conne 
Jed every, time’ you gave it the gu 
You see,” Gus explained, using his 
hands to demonstrate, “the universal 
‘was connected to the transmission 
shaft only at one point where the 
two loose bolts were. Naturally 
there was a lot of play and every 
time your motor pulled, the two 
connecting flanges twisted and hit 
against the two loose bolts, Being 
‘connected off center, the shaft vie 
brated and the whole car rattled 
as though falling apart.” 

“Te certainly sounded as 
bearing was falling to pieces,’ 
son insisted. 

“That's the trouble with most 
car owners,” Gus said) jokingly as 
he wiped his large, greasy hands on 
‘a convenient piece of waste. “Every 
time you hear a rattle or an 
you think its in the bearings, 
times out of ten, it isn't, 

“Motor knocks generally occur in 
cycles. The majority of knocks pe 
ple hear are nothing but valve nolses 
You've got a valve tap in that motor 
of yours, but I wouldn't advise 
tightening the tappets, because tight 
tappets wear faster. 

s, a motot knock comes 
‘more than carbon, advanced 
spark, or a poorly adjusted carburetor. 
It's best to look for the common troubles 
before you blame the bearings or pistons. 
Tve had people come in here with great 
tales about bearing knocks and lots of 
them have turned out to be noises caused 

loose motor fittings or bolts. 

‘But how can you tell one knock from 
the other?” asked (Continued on page 91) 


ine 


US says: You can't carry in your tool kit all the special tools a mechanic uses but you 
can select your tools with care and foresight. A good set of spanner wrenches, a socket 
wrench, stiff wire, cotter pins, and tape make excellent additions to your repair equipment. 
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BETTER SHOP METHODS : IDEAS FOR THE HANDY MAN : BLUEPRINTS 


: bes a - 
MODEL MAKING : HOME WORKSHOP CHEMISTRY: THE SHIPSHAPE HOME 


By locking into the device, you can 


ohetching Spectacles 


By 
GAYLORD 
JOHNSON 


Make It Possible for You to Draw Anything Accurately — Models, 
Objects, Landscapes, Portraits, or Copies of Plans and Photographs 


RAWING is the lnnguage of the 
‘mechanic. Whenever you set out 
to make anything more compli- 
cated than a shelf or a box, itis 

necessary either to sketch your own de- 

ign or to use some other designer's me- 
chanical drawings—drawings such as those 
illustrating so many of the articles in this 
department, Tn either case the informa 
te vet by, means of lines and et 
sions, not words. This explains why it is 
that every mechanic, whether amateur or 
professional, takes a keen interest in draw- 
, and why many of them are cither 
skillful draftsmen or adept at making 
understandable sketches, 
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Not so many, however, can make a good 
free-hand perspective drawing from .an 
object. a building, or a landscape, or can 
even copy pictures that involve a know!- 
edge of perspective. Still more rarely is i 
possible for one not trained in art work 
to make a good, recognizable portrait 
sketch. Yet it is amazingly easy to do all 
of this with the aid of the device illus- 
trated, which can best be described as 
“sketching spectacles.” This instrument 
enables you to see what you want to 
draw as if projected right on the paper. 
Alll you have to do is to trace the out- 
lines of the various parts with a pencil in 
order to draw everything just as it should 


be—the shape, proportions, perspective, 
details, and light and shade. 

‘The construction of the “spectacles” is 
explained in the drawings on the follow- 
ing page. The operation of the device de- 
pends upon the two mirrors A and B, 
placed in their boslike container at the 
angles indicated, with their reflecting sur- 
faces facing each other $0 that light will 
be reflected from one to the other. 

‘The silvered coating of mirror A is con- 
tinuous and unbroken, but part of the sil 
vyer on mirror B has’ been scratched out 


in a pattern of tiny checkerboard squares, 
as shown in one of the photographs. This 
removes approximately half the mirror 


9 


surface and allows the eye 
to see an object placed be~ 
hind the mirror and, at the 
‘same time, the image of 
another object reflected 
from the tiny squares of 

Iver that remain on the 


ass, 
‘The application of this 
to sketching is made clear 
by the diagram, The course 
of a ray of light from the 
subject to be drawn is in- 
dicated by the line of 
heavy dashes, This ray 
meets the surface of mir- 
ror A, is reflected to one 
Of the silvered squares on 
mirror B, and thence to 
‘your eye. The course of a 
ay of light from the pen- 
cil point to the eye is 
shown by the light dotted line. This 
ray goes straight through the clear 
glass of one of the scratched-out 
squares of mirror B. As a. resul 
you see the pencil through the mir- 
Tor image of your subject, and can 
trace ‘the utlnes of the image 
easily upon the paper. Later, you 
fan fn your drawing in anyway. 
‘you please—for example, in pen and 
Ink or water-colors—without the aid 
Of the “spectacles, 

To insure accurate proportions, 
you should take care to place the 
Grawing board at a slant, with its 
surface parallel to that Of mirror 
4, Also, in sketching by artificial 
Tight, you must illuminate the pen- 
cal enough #0 that it is seen as di 
tinctly as the subject to be drawn. 

In the model illustrated, the box 
is made of composition, fiber board ex- 
cept the two side linings in which the slots 
for the mirrors are cut and the front piece 
‘rth the eyeboles and nose “bridge” Phese 
parts are cardboard. Wood could be used 
throughout. 

Mirror B was ruled in 1/16-in, squares. 
This is easy to do with a drawing board, 
‘Tesquare, and any sharp-pointed tool, 
such as the V-gouge of a set of carving 
tools. ‘Then every” other square can be 
scratched out with a penknife while the 
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‘showing why the oner 
the subject an wall 


eto see relent 
‘the point of his yore 


MIRRORS 410m 


Beta: fo be availabe 


side of the bow 


mirror is pressed against a window pane. 
‘Since successful sketching depends upon 
keeping the image of the subject imm« 


able, it is necessary to guard against mov- 
ing your head and eyes while sketching. 
‘This is accomplished by making a “spec- 


tacle bridge” for your nose and keeping 
the nose in contact with it. The box 
of course, pivoted to the standard. and the 
latter is clamped to the table. Most per- 
sons will find it helps to close one eye 
‘when sketching in the outlines. 


Last-Minute Gifts 


for CRAFTSMEN 


YOU cannot give an amateur 
craftsman anything that will 
please him better than one of 
the Popular Science Homecraft 
Guild ‘construction kits listed 
on page 84. Three types are 
Svailable—farniture kits with 
parts ready for assembly, kits 
Containing only the raw. mate- 
Flals for furniture, and kits for 
building beautiful ship models. 
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Cabinet for Small Tools Has Drawers Made from Cake Tins 


‘A cosventest little 
chest of drawers or ma- 
chinist’s tool cabinet for 
your lathe tools, calipers, 
‘small files, and! the like, 
fr for brads, screws, and 
bolts, can be made by 
utilizing shallow cake tins 
from the five-and-ten- 
ent store The cabinet 
iMlustrated was made 
from five of these pans 
nd some odds and ends 
fof” material picked up 
about the shop. The top 
and front ae 3/16%n. 
pressed wood composi- 
tion board, the back a 
ends Y4-in’ pine from an 
old packing case, and the 
bottom galvanized iron 
from an old lawnmower's 
‘grass catcher, The bot- 
tom is bent ‘up at the 
front edge to hold the 
door, which pulls out at 
the top and slides out of 
sight under the bottom 
drawer, 

‘The drawing shows 
hhow the ends are rab: 
beted at the front and 
bottom, inside, to take 
the door and alow it to 
slide into the chest when 
it is open, ‘The dimen- 
sions given are for tins 
194 by 73/16 by 10.15/16 in, The drawer 
He ee jad a tie tala 
Tight angles and fastened to the inside 
enuls with soa screws, ‘The rolled uppee 
cedges of the drawers slide on these, but 
it gives an increased bearing surface and 


Gas burners on stoves are often blown 
out without the user's knowledge. This 
danger may be removed by shielding two 
of the small holes in the burner so that 


they will relight the rest of the jet even 
though it is blown out. For the type of 
‘burner illustrated, the shield is constructed 


from a T-shaped piece of tin as shown in 
the diagram. ‘This is bent so that it will 
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When the door is 
the top ie eutil 


is stronger to solder a similar angle strip 
‘on the pan under the wire, The dimensions 
aiven allow 1% in. for the projection of 
the drawer-pull knobs, which can be made 
‘of metal or tured {rom wood, The bot- 
tom drawer is divided by soldered parti- 


BENDING 
LINES 


SHIELD AS. 
FORMED 


ixrip the sides of the bumer firmly. For 
Found or other varieties of bumets, the 
shape and method of clamping can be 
modified as necessary. The back of the 
shield should face the direction from 
which there is most likelihood of a draft 
or gust of wind—Leoxaxo MircHeLt. 


tions into twenty-four compartments, 
Those who do not wish to do this much 
soldering may accomplish the same result, 
by using muffin tins. The shape of the 
wooden drawer fronts and other details 
are shown in the photos —Poxrer VARNEY. 


HOLDING SMALL OBJECTS 
WHILE PAINT DRIES 
Waex drying small parte that have 
been varnished, shellacked, oF painted, it 
is always hard to find a convenient place 
to set them so that they will not be perma- 
rently marked where they come in con- 
tact with the surface on which they rest. 
To accomplish this, ake a sheet of card- 
board and through’ i stick a number of 
large thumb tacks in such a way that each 
cof the painted objects can be rested lightly 
fon three or four sharp points as shown in 
the illustration below. The points will 
leave no trace of their contact, and the 
air can citeulate all around to’ facilitate 
Frank W. Betiey, JR 


‘Thumb tacks pushed through card 
Dortsmall, freshly patated objects wl 


Fast and Exciting New Winter Game Played with Snowballs 


‘The game can be played informally by any number, 


St four players each, arranged a fn ube diagram 


“CUNOW bat,” the Iatest in_winter 
games, is an exciting variety of 
‘cold-weather baseball. The bat is a 

10-in, disk of any thin, light material such 

‘as plywood, fiber board, pressed wood 

composition, metal, or even fabric. To 

this disk is fastened’ a handle that extends 

20 jin, In addition, a snow catcher” or 

target is needed: this is a 24-in, disk with 

two short. handies diametrically opposite 
each other. The cover of & basket 
will do for making this, 

‘One way to play the game is to allow 
the pitcher fifteen snowballs, His score is 
the number of hits he makes on the tar- 
fet, which is manoeuvered favorably by 
the catcher while the batter tries to inter~ 
cept the balls with the bat. The eatcher 
must hold the target by both handles at 


a 


all times, Any number may play, the 
game being something like scrub baseball. 

The regulation game requires two teams 
of four players each. The team at bat 
consists of three batters and one runner; 
the team out, two snowball makers, a 
thrower, and a catcher, The players are 
stationed as shown in the accompanying 
dtiageam. 

At the referee's signal the runner begins 
to run, and the thrower starts throwing 
at the target, which Is manoeuvered. fo 
vorably by the catcher. The batter inter- 
cepts the snowballs either with his body 
ot efray with hat The male 
supply the thrower with snowballs as fas 
as be can throw them. 

When hit is made upon the target 
the referce signals the hit, ta play fn 


V = ‘APPRORIMATE PATH OF RUNNER 
(Oi Qieowe sans 1) | 
i POST 6 , 


pended until the runner retums to the 
Starting line; then the second batter takes 
the place of the frst batter, who is out, 
The thrower may also change places with 
a maker if desired, 

Three outs, and the teams change 
places, One half hour constitutes a game; 
Tour games is a meet. The score for 
game is the number of complete circuits 
tmade by the runners, The score for a 
foeet is the number of games won, 

The rales are as follows: 

‘Thrower and makers must remain with: 

in an 8 ft, diameter cit- 
cle. Thrower may throw 
only one ball at a time. A 
ball that splits or bursts in 


ts 
the air does not count, The 
\| thrower may use only one 

hhand between hits for 


‘unless the interval between 
hits is unduly long 

‘The batter is untram- 
rmeled, except that he may 
not interfere with the 
catcher, The batters may change places 
atany time, at the discretion of the captain, 
by calling ‘time out. Any batter may be 
substituted for the runner after a hit. 

‘The runner may not interfere with any 
other player, and no other player may 
interfere with the runner, Runner must 
clear catcher and thrower's circle. 

‘The catcher must keep the side of one 
foot against a short stake to limit his ace 
tion, No hit scored with the foot off stake 
lowed by the referee. The catcher must 
keep a Mand on each handle of the target. 
Hits scored when thrower or catcher are 
infringing the rules are not allowed by 
the referee, who stands on a base, the 
better to observe the runner's score, 

Tce skates may be worn if the game is 
played on a pond—D. A. Buruen, 


BATTERS} 


TRICK CHRISTMAS CANDLES SHOOT UP WHEN LIT 


Reo Christmas candles that will 
amaze and mystify the children can 
be prepared in such a way that when 
the wicks are lighted the outside, 
which is merely a shell, will shoot 
into the air and reveal’ a stick of 
candy, This is much more surprising 
‘and novel than an ordinary jack-in- 
the-box and is quite as safe. 

‘Make the candles by rolling shiny 
red paper into a tube. Each tube fits 
over a stick of candy set in a hole in 
3 jin. wooden disk, also enameled 
red, In the top of each tube, resting 
on the candy, is placed a coil spring 
tied up with a cord, and the ends of 
the cord project out of the top to 
form the wick. The cord is prepared 
jn advance by dipping it into a hot, 
saturated solution of saltpeter_ with 
alittle glue added. When the wick is 
Aighted, it will burn down quickly and 
release the spring. and the candle 
‘hell will be shot high into the 

‘A few candles prepared in this way 
will add to the gayety at any Christ- 
mas or New Year's party —G. 8. G. 
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Donap W. CLARK A Snappy Looking 


designs another 


simple new mod \ portster Monoplane 


4 an especially attractive design. If 
it is painted and trimmed as shown 
in the drawings, the finished model, 
even though it is rather small, wil 
be what aviators call a “neat look 
job,” Ie has a wing spread of 
and the fuselage is $34 in. 
Jong. ih relation to the full sie 
plane, the scale of the model is 3 
Jn, equals 1 ft. Using a cot.out paper pattern te mark the 
Only fifteen parts are needed. Cut ewinns 
the fuselage froma blank 134 in, in 
diameter by 536 in. long (a section 
‘of wooden curtain pole will do) 
Saw the two slots in the tal end be- 
fore shaping. Drive four thin brads 
into the sides of the body where 
marked and snip off the heads, 
Cut out the propeller and the nose 
plate from thin aluminum and. the 
‘Wheel struts from heavier stock, 
For the 
blank 5/16 by 156 by 754 
this in the middle and shape to the 
form shown, Drill holes to receive 
the brads in the fuselage 
‘Carve the wheel “pants” from 
pine blanks 34 by ¥4 by 196 in 
Saw the strut slots before shaping 
for brads, Make one 
whee, ‘wo, and fit the halves ‘o 
the Bottom of the “pans” with a hl 
Whittle the cockpit hood from a pine 
blank 5/16 by 6 by 15 in, Saw a slot in 
the rear end to fit-onto the vertical tail 
unit. Fasten the hood with glue 


y means of tlm brads 


‘Working drawings of the Gee Bee Sportster model. Any mestarements not tedicated can be found easily by using the inch scale 


Nose PLATE 
(Thin Lunas) 
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New, simplified plans 
that will enable you to 
enjoy at low cost one 
of the most thrilling 
winter sports —A boat 
with a 20-foot backbone 


By 
ALVIN M. YouNGQuUIST 


KIMMING over a glazed stretch of 
ice at forty or fifty miles an hour in 


aan ice yacht—there’s breath-taking 

‘sport for you! A violent gust drives 
the yacht forward in a new burst of speed, 
the windward runner lifts clear of the ice, 
and you rein the midst of a tense and 
thrilling struggle to prevent capsizing. But 
that only. adds zest to your fight: The 
keene rt lies in matching your 
skill against the strength and trickiness of 
the wind, 

If you do, the work yourself, you can 
build an ice boat of the latest design for 
from $35 to $50. The yacht illustrated— 
the Comet—was designed especially for 
the club racing of the Westera Michigan 
Yachting Association. These 150-ft. (sail 
area) ice boats offer the keenest kind of 
competition in class racing. They are easily 
assembled and come apart in. units con- 
Venient for transportation and storage. 
‘They can be handled without dificulty un- 
der sail, and their performance compares 
favorably with lager yachts costing twice 
as mu 

The two most important members of 
the ice boat body are the running or run- 
ner plank (cross timber) and the back- 
hone (fore-and-aft timber), The runner 


Wherever wide, unbe 


Boating is 


plank must be strong but not too stiff, as 
Some spring in i is desirable. Clear edge: 
stained western fir 295 by 10 in by 12 1. 
makes a satisfactory running plank. To 
save weight and to give greater spring, the 
plank may be tapered to 134 in. in thick- 
hess at the ends, but this is not essential, 
and if tapering ‘its thickness is done by 
Ti however the lnk sapere, sould 
however, tapered abo 
all be cut from the top side, the bottom 
left straight 
backbone is also of fir, althot 
spruce or rage rd may be used for 
34 in, thick sidepieces, Because of its 
greater length. this part is made hollow to 
ive weight. Two centerpieces 152 by 20 
bby 20 ft. and two sidepieces 34 by 51% 
20 ft. long are required. As long stock is 
more expensive to buy, the 34-in. side- 
pieces may be made of shorter stock with- 
‘out appreciably weakening the timber. In 
this case there should be two toa 
side, spliced over-a block, the butt joints 
being staggered. The bottom 155 by 245 
in. piece i frat secured to one side board 


MAST. BACKBONE, 
RUNNER PLANK 


favorite aport, especially cia 


Next bend the bby 29d ie pie 
Next bend the upper 155 by 2¥4 in, piece 
‘over blocks conveniently spaced so that it 
meets the lower centerpiece at both ends 
and is raised about 231 in, for a parallel 
Gistance of about 10 ft, at the eenter of 
the backbone length. Then 


Blece tothe part ready assembled, Plane 
away those parts of the sidepieces that 
Droject above the tapered ends, set the 
nails, and fill the holes with a plastic wood 

ition or other filler. Sandpaper the 
smooth, ready for the finish, 
puke factions a fend bo he run 

nk by 13 by 1% by 14 in, diagonal 
steel straps and two 10 by 14 in, hexagonal 
head bolts. Two small brace blocks are 
screwed to the underside of the backbone 
on each side of the runner plank, 

‘The cockpit sides or coamings and the 
stern piece or transom are made of 34 by 
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SECTION THROUGH BACKBONE 
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314 in, oak or 134 by 314 in. spruce. The 
Bottom or Hor beards ae made of $6 by 
6 in, spruce or pine spaced 1 in. apart 
screwed to the sides and backbone with 
1¥4-in, No, 10 wood screws. The drawings 
show clearly how the cockpit parts are 
fitted and assembled, 


‘The mast may be made of a solid piece 
of spruce 4 by 4 in, by 20 ft, oF of two 
pines of spruce 2 by # in. by 20 poe 


together, or of several 34-in, 
epaESr oes 0c Uk vlna ae 


BILL OF MATERIALS 


Lumber 
10" 12° oyna lank 
Joi for hachone 


("5 12° oak 0 yellow pine 
ch pe 


= 14'aeroce toe ot 
ds 
10> tak fo mast se 


me 
“te a 


Se aang 


Blacks 


ith Work 


Sie taster 


Foundry Work 


tinge Materials 


ae, ain gare fet 
fn ft ‘ara Sd cauae fer 
17s. waterpreat all ever 
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ing on the material available in your local 
Jumberyard, The best mast is one made of 
two pieces each 2 by 4 in, with a groove 
‘cut in each piece to within about 1 ft, of 
each end to make the mast bollow, the 
parts being carefully glued together with 
fasein glue, For a good job of gluing, a 
\loaen or more clamps are necessary. 

To make the mast round, use sharp 
dividers to. inscribe on each end a. circle 
‘of the required finished diameter, and pro- 
ceed to plane off the comers, first to an 
approximate octagon that circumscribes 
the guide circles. Then cut 
the eight comers or edges 
down to the circles 

“The boom is made in the 
same manner, either of one 

ce o of glued-up stock, 
ban send ae bei. 

‘thin priming 
coat of whi shal fol 
lowed by two or. three 
coats of ‘spar varnish 


Hew to complete the 
ice yacht will be told in 
the next issue, 


A poze that is simple in solution, but 
more confusing than may appear to those 
unfamiliar with it, can be made of five 
blocks as shown in 

the accompanying 
drawings. Four, of 
these are wedlge- 
shaped and_meas- 
ure 1 by 2 in, the 
length being equal 
to the hypothenuse 
side of the triangle 
lightly less than 
234 in, or 2236+ 
to be more exact 


jewsi) Joon nao 
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‘The ice yacht under sail, In circle 
How the cockpit Is. Boored.. At 
Fastening eo 


teins 


at TAAEABONE 


ith the 
Tew in 


‘eet 


coor} 
‘ear 


ced together to form a perfect 
ted. They may also be placed 
to form a piece 1 by 2/4 by 5 in, This is 
‘easier than form- 

ing the cube, 
"The making of 
the blocks so that 
they fit accurately 
and form a perfect 
cube, is an excel- 
Tent” exercise in 
manual training, 
and the finished 
puzzle will amuse 
the grown-ups. as 


‘The other block is reson orescces well as the’ chile 
1 in. square. and rea. "Walnut oF 
teeth ORE Reauineo maborany nan ex 
nearly 254 in. Jocks are shaped and auembied, celle ‘0 
"The five blocks faciy is te of il NS, 


6s 


Traveling Heart Trick Looks Familiar but Fools Everyone 


Tatts traveling heart, which looks like 
fan old and famitiar trick, is a good one 
for turning the laugh on those who al- 
ways think they know how such things 
are done, 

‘A red wooden heart with a hole running. 


WOODEN FLOWERS FORM NOVEL BOUQUET 


Anririciat flowers are again in vogue, 
especially fanciful designs in metal. Equal: 
ly. decorative lowers, however, canbe 
fashioned from wood with a lathe and a 


Jig, saw. 
‘Turn a hardwood cylinder 2 in. in diam- 
ter and 8 in. long. Mark off the lengths 
of the three blossoms, as shown in the 
accompanying drawing, Leave 34 in. be- 
tween each for cutting off, and tum to 
shape, The sepals, it will be noticed, curl 
rd alittle atthe tips, and are’ con- 
siderably undercut, completing the line 
of the petals. The tips of the petals turn 
‘out algo, but are only slightly undercut 
Sand the blossoms and cut them off. 
Divide the sepals into five parts, estimat- 
ing with the eye, and cut in the di 
with a coping saw. Trim from both sides 
with a chisel or knife, and gouge the sepals 


tool oF Pin. gouge. 

With the same tool incise the divisions 
between the petals The tps of the plas 
are double-pointed, with an inverted V- 
cut between, 

Lay out the side curves of the leaves 
on “¥4-in, stock, and after cutting them 
outline the edges, making some curve to 
the right and some to the left. Round the 
conver sides on a sanding drum, and cut 
grooves in-the-lower-ends to fit the stems. 
Use baling wire for the stems 

Choose a slender vase for the flowers. 
If the neck is not fairly small, cut a 
‘wooden disk to fit and pierce it with three 
small holes, through which the stems are 
thrust, Bind the lower ends of the stems 
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‘one of the sidepieces 
Crick cam be dame only when the cord 


wgh it is strung on a cord held 
in the performer's hands and will 
travel down the cord and stop where- 
ever he wishes. Wise ones know that 
this is caused by pulling the cond 
taut, but when they try to show how 
is done, the trick will not work. 
‘The heart is scroll-sawed from three 
pieces of wood, and an opening is cut 
{in the center of the middle one. It is 
through this part that the vertical hole for 
the cord is drilled. At one side of where 
the cord passes through, a small brad. is 
driven as shown into one of the outside 
pieces. The cord is waxed to make it stifl. 
By pushing an inch or so of it into the 


with wire, and arrange in the vase. Tie the 
leaves with wie ding them around ot 
up and down until an effective grouping 
achieved, when they can be sued 
Paint the stems with enamel or lacquer. 
Color the convex sides of the leaves and 


i looped over the Sail 


heart a loop will be formed 
within the cut-out space as in- 
dicated; then, by twisting the 
cord between the fingers, the 
~ loop may be made to fal’ over 
the brad, The parts are glued 
together, sanded, and enameled 
or lacquered red 
Whenever the performer 
draws the cord taut, the heart 
will stop on the cord, Before 
handing it to a spectator, how- 
fever, he pushes the cord into 
the heart and twists it in the 
‘opposite direction from that in 
which it was originally twisted 
so that it will become disen- 
gaged from the brad, The cord 
then runs straight through the 
heart, and no one can do the 
tick, sacra, Alter tying a valn 
to stop the heart by pulling the cord taut, 
the person who is not in the secret wil 
alempt a variety of manipulations, but 
all will fall—Kennerit Murray, 


ALUMINUM RAZOR HONE 


Wutex spread on a clean razor strop, 
Juminum powder, or aluminum bronse as 
it is often called, imparts an exceedingly 
keen edge to a razor blade, according 10 
an investigation recently made by a Ger- 
man engineer. To make this test, first 
ub soap on the strop, then spread & thin 
coat of the aluminum powder—E, W, 


stew 


“ 


—aoysups 


cone side of each sepal dark green, use light 
areen for the other sides, make the petals 
ed and the flower tips yellow, and add 
dashes of yellow in the petal divisions 
just below the sepals—Epwix M. Love. 


CUTTING ROUND GASKETS, 

Cincu tak gaskets of rubber, cork, and 
various compositions can be cut with a 
tool made from an old pair of heavy steel 
dividers. Heat one leg of the dividers, 
flatten it like a knife, and temper and 
sharpen it—Ancute Atos. 
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Epwin M. Love, noted craftsman, shows 


How to Glue Up a 
Perfect Bench Top 


PLANK makes a poor cabinetmaker's bench 
top, for it wears rough, lacks rigidity, and 
persists in warping. A top glued up irom strips 
fs far more satistactory. 
Maple, birch, and apiton, which closely resembles Philippine 
mahogany yet is harder than oak, are excellent. For a top 18 
in, wide, obtain ten rough 2 by 3 in. pieces. Lay them on saw- 
horses, choose the best ends for the front, and by inspection y—=— 
‘of the’ end grain, determine the heart (innér) and sap (outer) 
edges. Turn the’ 2 by 3's so that 
heart’ and sap_alternate, 
‘To detect wind or twist in the 
pieces, lay them on a convenient 
Support and sight over parallel 
‘edged wooden strips resting on the 
ends, When roughing a piece on a 
‘small power jointer, be sure to hold 
itso that the high comer will be 
removed, Turn end for end and ™ 1 a power, dado is at band, 
repeat. ‘Then run the piece full groove the joining faces for slip 
length’ until it is straight, or if it tongues in such a way that the 
is sprung, until the curve ism fo, together with the 
form throughout. Use a hand plane 


Baowractg casein hoe bs prob 
ably the best—a mixture of 15 02, 
water with 8 02. of the adhesive 
Coat. all of the joining surfaces, 
Insert and tighten the bolts; then apply 
all bar clamps at hand, alternately on 
‘one side and the other, If the assembly 
ups, clamp stf slabs across the ends to 
hold’ them flat, Group the bar clamps 
around a bolt and tighten it; then move 
the clamps to the next, Finally, distribute 
‘the clamps and let the top dry. 

“Test the top for wind, and dress it to 
a level surface by planing diagonally with 


To, find oat the wack 


‘Wen Joined, clamp the ple 4 Joiner plane, Then plane it with the 

ani"aquare' ines rons for bolt holes grain, scrape and sand it smooth, and 

to take off the ribs left by apply three coats of hot linseed oi 

the machine, with an extra fount the top with lay, screws, from 
: underneath, Lock the front edge solid, but 


fo'tht the. sdes’ wll be fake rectangular holes for’ the other 
fexced ‘ght together. : Screws to allow a sight movement. 
“joint the” better ede, 


‘rage both 


, and plane 
the line. Do this with all 
Pieces, clamping them’ ( 
gether two at a time, in 
‘succession, to see if the 
joints are good. Finally 
lamp. all ten together so 
that Hines, ean. be. squared 
across for locating the bolts. 
Plembes the eg ends be- 
fore taking them apart. = 
‘Square across the faces of Bien) 


| o2ooves Walt 


the pieces at the bolt loca- SOO Z=y 
Pye ge +See 
lines’ across these, gaging > SS Sin FRONT 


from the upper edges in all 


cases, Mark the “inverse. 
tions by pricking deeply 

with an awl, Bore the holes tu grooving the pieces, a block in clam 
with a $4-in, bit. SAEs 2 apenas 
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By Capt. E, Armitage McCann 


UR new 3sft. model of the 
United, States battleshi 
Texas bas, been carried in 
previous installments. (P. 
Ma Nov, 3p. 67, and Dee p71) to 
the point where the tripod of the foremast 
is in place, capped, as it were, by the main 
battery control station. 

‘The Tesas is one of the most powerful 
battleships afloat, How high she ranks 
among American ships is indicated by the 
fact that she is the flagship of Battleship 
Division 1 of Battle Force, U. S. Fleet 
She is therefore a particularly good sub- 
ject for the model maker and can be built 
With equal satisfaction as an exhibiti 
model for display purposes or as a power- 
driven working model 

Resting on the main battery control sta- 
tion, which is marked 33 in the drawings 

wublished last month, are the secondary 
ttle top (34) and the main battery and 
direction top (35). On all three (33, 34, 
and 35) I merely painted the windows. 

Underneath this structure there is a 

latform (32), cut to fit half around each. 
Teg of the tripod, This platform and the 
other deck can be kept in position by di 
ing pin points into the struts. From, the 
platform hangs the bell (37), about 36 
In diameter. 

Vertically. under the front edge of 
there is a clock with one black hand and 
black figures 1 to 10, called the “concen- 
tration dial.” This is'a thin sheet of brass 
‘an arm soldered onto the back and 
led to the tripod (see 36a). 
bait the tops are the yard (38) and 
the mast (39). These are fastened to, the 
back with’ staples. In front there isa 
forked wire (40) with the ends driven in- 


68 


to the top edge of 33, and to the end of it 
is soldered another thinner forked wire 
With its ends set into the bottom of 33. 

‘The mast proper and the signal mast, 
or topmast, are made in one. It is stayed 
with a thin’ wire from the position shown, 
having six very small beads rove on. The 
wire is soldered into a hole at the point 
Of the forked wires (40). The breast stay, 
which comes from the same position, has 
six beads, passes through a hole in the 
yyand, has’six more beads, and is fastened 
to.a'staple in the tripod—on both sides, 
‘of course. A touch of glue will hold the 
beads in their proper positions. 


ATT THE top of the signal mast, there 
may be either a plain glass bead, rep- 
resenting a light, or an y truck, 
which had better be left off until the flag 
oes up. 

‘The projections at the side of deck 20 
are for ladders, metal or wood, with No. 
24 brass wire posts and a handrail bent to 
shape and soldered to the rail stanchions. 

‘These rail stanchions should be the two- 


Picturesque Deck Structures make our 


attleship 


A sriking came 
ra atudy of the 


ball, +4-in, size with shanks long enough to 
stick'in the deck below to support the 
edge of the deck as illustrated above. 

The guns and other fittings for these 
décks will be described later. 

While all this work is under way, the 
painting of the hull should be carried on. 
‘The model should have the usual three of 
four coats of flat white, rubbed down; 


thine 
above the water line should be painted a 
light blue-gray (battleship. gray) except 
decks 174, 20,27, and 20, which are Indian 
red, the rim around the top of the funnel, 
which is black, and the weather screens, 
merely white 
paint with a litte black added and a touch 
Of blue to brighten it 
The main deck and deck 17 are left a 
reatural light wood color and varnished, 
but with no gloss or shine. If desired, a 
stripe about 3 in. wide can be stained 
brown (to represent hard wood) around 
the edge of the main deck and all erec- 
tions on it. 
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‘The actual water line is not shown, but 
instead there is a black stripe representing 
the boot-topping, 34 in. above and 54 in. 
below the water line. The simplest 

set an even stripe is to let the red 
ray meet; then, when quite dry, mark 
the position of the boot-topping and fas 
ten above and below it a strip of gummed 
paper or tape, painting all between with 
‘one or two coats, 


FITTED into the after edge of the up- 
per deck 
‘merchant . 
ters the fireroom (17a), It is 34 in. thick 
‘and has vents painted on the sides, and the 
deck is red. At the fore end is erected 
the funnel (47). This can be made from 
thin metal tubing or by soldering a piece 
of shim brass around a stick and then 
‘withdrawing the stick. In the second case, 
lace a disk about 4 in. thick in the 
wer end to preserve the shape of the 
funnel and to aid in gluing it down. The 
top can be curled over or have a narrow 
band soldered on. At the base a square 
piece of wood should be fitted for the cas- 
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fing} it is 34 in. thick with a hole bored for 
the funnel, and from this hole it slopes 
down to nothing. If preferred, it can be 
made from several pieces or shaped from 
plastic material 

On the foreside is a siren; abaft are 
two thin exhaust pipes; and on the 
side, a 3, funnel as high as the main 
funnel, These can all be held in position 
with a piece of thread or wire around the 
funnel; pass a turn behind each piece. 
1 should be painted gray outside, 

and black around the rim. 
‘The base of the next litle tower (auxil- 
jary fire control) is built of a 14 in. square 
piece of wood 34 in. thick, tapered toward 
the top. Nailed to the corners of this—it 
is marked 42 on the drawings—are four 
angle irons. The cross strips of metal pref- 
erably should be on the inside of the 
angle irons. 

Houses 43 and 44 are made of wood to 
the shapes shown and are glued together. 
Cuts are made underneath 43 so that it 
‘can be pressed onto the angle irons. This 
part is all gray except the windows, and 
the base 42, known as the “potato locker,” 


ng blocks with s 
and between them two cov 


well into the d 

point 36 in, up i 

1m. This should have 
levers on it and a handrail around, but 
elails have been omitted, From 
extends an arm, which T made 
10 solid pieces of wood. This is sup. 
p hown with a wire, the ends of 
hich are driven into the a he arm, 
fnder the angle is a yery heavy block, 
ree- or fourfold, for’ lifting heav 
igbts. By rights it should be a heavy 
fon gin-block, but any roundish block 


will do. AU the end is a small twofold 
block. Each block should have a hook 
attached, For falls T used thin wire, reev- 
ing them through the arm but not’ so as 
to show on top, The ends lead down inside 


HERE are three. boa 
each side of the fiddley—a motorboat, 
motor sailer, and whaleboat, The shapes 
of these will be seen in detail 17. T gave 
them all thwarts and in the lower ones 
added propellers and blocks to represent 
the motors. These nested boats are placed 
con chocks, nailed down, and held with a 
thing around all. You may, in addition, 
correctly have Admiral’'s barges, punts, 
and other small craft on the fiddle} 

‘Next month we shall erect the main- 
‘mast and complete practically all the deck 
fittings. 

Tt should be remembered that most of 
the small fittings required for this model 
may be bought ready-made, if desired, 
from model supply houses. When time is 
an object, this is advisable and, in some 
cases, less expensive than making them 
oneself. The larger dealers publish well- 
illustrated catalogs, 


nested, on 


o 
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Valuable Kinks for Your Car 


SCREW EVE 
FAIR-LEAD 


VY MEANS of the simple 

ting shown above, the cur- 

tain at the rear window of 

a sedan can be adjusted to 
any desired position from the driver's seat 
A pliable wire, wound around one end of 
the curtain roller and guided by means of 
screw eyes to the driver's seat, forms the 
handy control, Sufficient wire should be 
wound on the roller to provide some spare 
even when the curtain is lowered to its 
fullest extent. ‘This arrangement is par- 
ticularly handy when you are driving alone, 
since the rear curtain can be lowered by 
simply pulling the wire. To raise the 
curtain, it is necessary to give the wire 
a ers and thus releave the spring in the 
roller. Those who drive at night will ap- 
preciate the convenience of being able to 
adjust the curtain when headlights from 
behind blind one—W.1. 


ayer 


ewer 


JNSIDE IPE 
FILLER SPOUT 


VALVE SPaING 
HOSE STOR 


Guarding Gasoline 


GASOLINE stealing, the latest racket 
Of petty thieves, has led many car 
‘owners to install locking. caps on. their 
fasoline tank filler” spouts. A” simpler 
method of protecting. your gasoline is 
shown in the sketch above. A piece of 
valve spring is fastened inside ‘a short 
length of pipe which in tura is fastened 
ine the, acing nk, ler pipe The 
spring, held in place with a long rivet 
fashioned from a nail, will not interfere 
with the nozzle of the regular pump hose 
but will not allow a syphon tube or suction 
hhose to be lowered to the surface of the 
gasoline —J.W.A. 


7 


New BRAKE 
UNING 


oto LninG UBTOASA FILER 


Double Brake Lining 


YN OLD cars, badly worn brake drums 

sometimes make it impossible to ad- 
just the brakes so they will hold even 
‘when the linings are relatively new. This 
‘can be remedied by placing the old lining 
under the new asa filler. When applying 
a new lining, remove the old, place it 
under the new, and rivet them both in 
place with the new one on top. The double 
thickness makes up for the worn drums 
and allows you to get the full wear out 
‘of new linings. This can be used on_in- 
temal, as well as external brakes—SZ. 


Old Brake Lining Used as 
Filler to Take Up Slack in 
Worn Brake Drums—Handy 
Light for Night Parking 


A Parking Light 


‘OR the driver 

who does a lot 
of parking at night, 
the easily-construct= 
ed automatic back- 
jing light illustrated 
above and at lett is 
good insurance 
against scraped and 
dented fenders. The 
SueA, (opeeaed by 
the gear lever, is an 
ordinary telephone jack with its 
removed. It is supported on an angle 
iron placed infront ofthe reverse position 
‘of the gear shift, An extension arm. 
clamped to the shift rod closes the two 
contacts on the jack when the gears are 
ut in reverse — 


EAR SHIFT 
teen 


Jack 


Charging Battery 


"TWO binding posts, installed on the 


t seat suppor, ‘simplify the prob- 

of charging the ‘eat battery in. the 
home garage. The charger is placed on 
he running board and the lead wires are 
lipped to the terminals, The binding 
posts shown in the illustration were taken 
from an old radio set, ‘The inner lends 


o the battery.—K.M, 
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Homemade Chasing Dials, Lathe 


quires @ certain knack and the 
proper equipment if it isto be done rape 
Kiiy'As skill comes only through practice 
and as the necessary tools may be made 
in the home workshop, there is no. reason 
why the amateur should shy at this proc- 
ess. Knowledge of the principles involved 
fs, of course, necessary, but may be had 
at nominal cost by writing to lathe manu- 
facturers that advertise practical booklets 
‘on lathe work. 

Tk is entirely possible to “chase” threads 
without an indicating dial and eross-slide 
stop—the two homemade tools to be de- 
seribed in this article. Their function is 
rather to remove uncertainties and to cut 
time and Tabor on this operation 

Cross-slide adjustments, as well as feeds 
at the compound slide, may be gaged by 
the graduated collars’ on the actuating 
screws, This is a 
slow method, how- 
ever, and often 
leads to. trouble 
through failure to 
lake care of lost 
motion in the 
screw — dsadvan- 
tages which may 
be overcome by 
a cross-slide stop. 
‘Through its use 
the cutting toot 
may be withdrawn 
and returned to 
the previous cut- 
ting ‘position with = 2 = 3 
certainty. When * 3. 
boring. threads, the 
screw is not passed through the clam, 
shown, but contacts on the inside surface, 
the tool being drawn back to the limit 
Of the stop for each cut, 

To bring the cutting tool into the spiral 
of the thread for each cut after disen- 
aging the split nut from the lead screw, 
the starting position of the carriage may 
he located on the ways with a stop and 
the spindle and lead screw gears chalked 
to show their angular positions. ‘The stop 
can be made by running a cap screw into 


Wi 
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(@ny even NuMBER) = 


‘Tareads canbe 


i 


LATHE LEAD SCREW-6 THREADS PER INCH 
(CASE | EXAMPLE 11 THREADS PER IN CLOSE AT DIAL 1 AND 


12ae 
ANY UNE 


the tapped saddle of the machine where 
spot-faced for the follower rest, the screw 
head to bear against the tailstock base. 
‘This arrangement. too, is a makeshift and 
requires much “horsing” of the belt to 
bring the chalk marks into position. The 
value of a chasing dial that indicates this 
spindle -screw-cartiage relationship is 
therefore obvious 

As a preliminary to starting work on 
this attachment, a full size drawing was 
made showing in-cross section the lathe 


Aids in Cutting Threads 


By Hott Conpon 


shear and lead screw in their proper rela~ 
tion to the carriage apron. This fixed the 
dimensions and approximate form of the 
indicator shell, a pattern for which was 
made and a casting in iron ordered. T 
casting, chucked bottom end out, was 
bored ‘through 4 in. and counterbored 
to inclose a worm wheel of 32 teeth and 

face. A piece of stock was nest 
‘hacked, turned off to run true, and the 
casting wrung on for facing and recess~ 
ing the top or dial end, 

The core, which combines dial and 
shaft, was tuimed on centers from machine 
steel.”A flange 1}4 in, in diameter and 
Hi thick fom the al nd Un al 
end, stepped down for a length of $% in., 
takes the worm wheel, which is bored 
¥ in, This small end was threaded with 
a Ynin,/20 SAE. thread for a standard 
nut, faced off thin, This nut locks. the 
gear on the shouldered shaft and allows 
for angular adjustment between gear and 
ial, 

Graduations were planed in the dial by 
means of a lathe bit mounted on its side, 
with the work on centers, Indexing was 
accomplished through a 32-tooth gear 
placed on the stud—four teeth for each 

jons, Numerals were 
stamped, and then a light facing cut was 
taken to clean up, A small hole drilled és 
the rim of the shell leads oil under the 
flange of the dial and serves as a fixed 


iat a 
leat its operation, 


point against which (o read the revolving 
dial during a thread cutting operation, 

The writer cut the gear or Worm wheel 
fon his lathe by the hobbing process—an 
interesting problem, but a long story that 
will have to go over into another issue. 
When assembled on the shaft, it lies 
within the shell, the wall of which was 
cut away at the back to admit the mesh- 
ing lead screw. 

‘The flat pad on the side of the shell 
was cleaned up parallel with the bore and 
a spot filed flat on the end of the lathe 
‘apron to take it. (Continued on page 89) 
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FREDERICK D. RYDER, JR. tells how to 


Keep a CAMERA RECORD 


F THERE is one time of 
the year when every ama- 


teur camera. should. be 


use, itis during the Christ- 
mas season, ‘There are, in fact, so many 
chances for good shots’ over the holiday's 


that some amateur photographers. m: 
‘a practice of putting all the pictures ta 


during each Christmas season in a separate 
small album. ‘The album then forms a 
pictorial record of the high spots of onc 


nple, a few days be 
the album will start with 
the details of the holiday preparations 
There will be pictures of mother wrapping 


361 Fourth Avenue. New York. not 
later than February i, 1983. Mark your 
entry. “Christmas Photo Contest.” 

The list of six prizes is as foliows: 


FIRST AWARD 
SECOND AWARD. 
THIRD AWARD, 
FOURTH, PIFTH, sod SIXTH 
AWARDS, $5 each, 

TOTAL 


‘The reason why even beginner has 
‘an excellent chance in this contest 
hheeaase the introduction of photodlach 


Sat b teeeted premery to eer 
‘age yoy to Tears this modera method 
‘of making Mashlights. although daylight 


of your 


» Oristmas 


the Christmas presents in brightly colored 
tissue paper and ribbons, perhaps a shot 
of dad working on the new doll house 
and so on. Then comes the night before 
Christmas with pictures of the children 
hanging their stockings, mother reading 
Christmas stories to the children in front 
of the open fire, and grown-ups at the 
pleasant Job of decorating the tree 

Christmas day will be shown by pictures 
of the tree with the children examining 
their presents, views of them exploring 
the contents of the Christmas stockings, 
close-ups of one or more of the children 
playing with the new toys, and at least 
‘one of the family and relatives at Christ 
mas dinner, 

The rest of the album will cover the 
children’s activities during the week be- 
tween Christmas and New Vear's and will 
wind up with a picture of the grown-ups 
assembled for the New Year's Eve party 

‘Nearly all of these pictures will be taken 
indoors and most of them at night, ‘The 
use of the photoflash lamp is advisable 
because it is so convenient, elimina 
need for time exposure 
rect lighting for each pictu 

This outline indicates just a few of the 
possibilities for interesting flashlight pic- 
tures during the holiday season, In general, 
any activity worth watching is also worth 
photographing. Once you get to thinking 
in terms of pictures, the chances for good 
shots appear almost endless, 

‘One point, at least, is in your favor whe 
you take pictures around Christmas time, 


pga 


ion 
sear rhe only air ees 
‘ment is that it he taken within the two 


* ibe amare erie td or, “The 
Freie, aslein a ce. brerepres? 
seve and oman interest ‘of the subject 
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Tom finds out how to picture 
CHRISTMAS JOYS AND THRILLS 


DARLING. THESE 


To Ger U: 


G. B, Mazpa Phowfash 
lamp for action shots, 


babies, parties, pets 


HIS IS ONE OF 
met PICTURES TOM GOT 


G. E, Maza Phatoflod 
Lamp for time exposures, 
portraits, interiors 


TAKE PRIZE PICTURES IN YOUR HOME! 


YoU.cAN TAKE PICTURES as natal and srking as They are good for 2 hou of pictresaking. And they are 
these with your camera this Christmas . if you use the best limps ever developed for taking home movies! 

‘MAZDA Photoflash lamps. Flash! and the scene is at your drggit or photoinpply dealer about 
yours before subjects wink an eye, Catch the spontaneous fash Tumprrand G/B. Maton Phoefaed lamp 
Joy of Christmas. No noise, smoke, smell or muss. Each ‘sme lampi aud tale your eum prize Pictur 
picture calls for a new lamp, 


And fr time exposures; ports. intros and other 
*aill” pictures, use G. E. MAZDA Photoflood lamps. They 5 
enable ordinary box or folding type cameras to get beauti- FREE: mi’ 
ful, clean-cut pictures with exposures of 1 to 5 seconds. . 


GENERAL @ ELECTRIC 


MAZDA tnorseiasn LAMPS 
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‘The joys of the season are 
reflected in the expressions 
of children and grown-ups 
alike, and your subjects do 
not have to be urged to look 
pleasant. But even the hap- 
Pest. child will become fret- 
ful if you insist on formal 
poses and keep him waiting 
to Tone. 

‘The advice often is given 
to take your pictures without 
the subject's knowledge so as 
to get natural and easy ex: 
presioas, That's good ad- 
vice, but you can’t always 
it. The wrapping of 
tmas, packages, for 
instance, may be going on at 
2 table'in. such ‘a position 
that the only possible picture 
ou san ake unaware Is 

"The solution is a compro- 
‘mise, Tell the grown-ups or 
children that a picture is to 
be taken and get i jin the 
proper position, Then sut- 
gest that they go ahead with 
Whatever | they are doing 
it you get the camera 
ready, 

Fiddle around with the 
camera adjustments, look in- 
fo the finder several times, 
hold the photoflash lamp. in 
various ways as though 
studying the jr lighting. 
effect. ‘Keep this up till your 
Galt! Jose interest in your 
preparations. Then ‘watch 
for the pat and facial expressions you 
veant and when you see them, sap open 
the shutter and touch off the photoflash. 

I have tried this trick several times 
with excellent results. Often, if the room 
is brightly lighted, your subjects will not 
notice the flash at all. Even if they do, 
nto harm is done, because the quick, silent 
flicker of light i all over and the plcture 
‘safely recorded on the film before the 
Breerny: twitch of an eyelid can take 
pitee 

“There are other trick ways to et easy 
‘natural expressions in your photoflash 

tures, One is to pu the phototash 
bub in'a propery placed oot lamp or 
wall bracket ‘before you assemble’ the 
group. After you have them arranged as 
Jou want them, ask everybody to bold 
still for a short-time exposure. Of course, 
‘they will all freeze into the characteristic 
posed expressions, 


ACTUALLY go through the motions of 
taking a time exposure. An easy way 
to accomplish this is to leave the shutter 
set on “bulb.” Then when you start the 
fnke exposure, press the release just as 
you would for'a time exposure, Of course 
ihe shutter simply opens and closes at 
‘once as you release the pressure on the but- 
ton, and the film is not affected by the 
fraction of a second exposure if there is 
only artificial light in the room. At the 
end of five or ten seconds, you press the 
button again and hold the shutter open, 
at the same time announcing loudly that 
it’s all over. 

‘At your announcement every face in 
the group will relax, usually into a natu- 
ral smile and that will be the signal to 


the eh 


” 


‘Avold having th 


ving with toys se they will net 


touch off the previously prepared photo- 
Hah al, snipe 

ere are many possible variations on 
this faked time-exposure idea. You will 
have to arrange the details to suit the 
circumstances and the subject. Don't try 
it with daylight in the room unless you 
do it in such a way that the shutter ‘will 
fot be open at all until just before the 
flash. Otherwise a well-lighted face oF 
two will register twice and give a double 
exposure, 

photograph of the Christmas tree 
‘one of the most important in your 
holiday album and also one of the most 
difficult to take. ‘The dark green needles 


Our BLUEPRINTS 
Insure Success 


BEFORE you begin to build 

any project whatever in 
your home workshop—whether 
it is something described in this 
issue or not—look up the list on 
page 78 to see if blueprints are 
available. If they are, take ac 
vantage of them. 

Our blueprints cover many 
subjects, and they are all larg: 
clear drawings so carefully de- 
tailed that it is a pleasure to 
use them. They will do more 
than any other one thing to in- 
sure your success. 


‘of the Christmas tree foliage 
reflect but little actinic light. 
‘The tree itself therefore pho 
tographs almost black and 
you have to depend on the 
‘ornaments for the high-lights, 
"The choice of the decora- 
tions and their arrangement 
are most important, Avoid 
dark red and deep. orange 
colored glass balls. Use white 
tinsel; the reddish, copper 
colored tinsel photographs a8 
a dirty, speckled gray, 

If ihe tree is lighted with 
small electric bulbs, remem- 
ber that the deep 'red and 

green bulbs. will not 
register on the film at all, 
White, blue, cream, and light 
orange bulbs rexister best in 
the order named, 

Of course the effect of the 
bulbs in producing bright 
Spots in. the decoration of 
the tree depends on how you 
make the exposure. ‘The 
longer you leave the shutter 
‘open before you, shoot the 
photoflash bulb, the brighter 
will the bulbs appear in the 
picture, ‘The photograph on 
this, page shows a typical 
Christmas tree scene where 
the shutter was open just 
Jong enough to shoot the fas 

If you wish the Christmas 

lbs to. show brightly, 
first be sure that none of the 
‘ordinary lights in. the, room 
fare within the field of view 
taken in by the camera, and do not have 
the room too brightly lighted. 

Use. verichrome type film to prevent 
the bright points of light from spreading 
Jnto hazy thurs and open the shitter four 
or five seconds before you shoot the flash, 
‘The fact that the children move during 
this period is unimportant, 


N MANY cases it is not possible to 
place the camera so as to include the 
whole tree, Don't let. that worry you 
A pleasing arrangement of one or more 
‘of the children with part of the tree as 
aa background i just i 

‘The worst possible Christm: 
ture is one showing the dark mass of the 
tree looming up in the exact center of 
the picture space with neither its base 
nor its top within the limits of the view. 

‘Another holiday season picture that 
usually taxes the amateur flashlight pho- 
tographer's ingenuity is the view of the 
family and relatives assembled around 
the Christmas dinner table. With the 
table fully extended, it is, ‘more often 
than not, quite impossible ‘to place the 
camera where everybody will be in the 
picture, Of course, if there are double 
doors leading into’ another room, you 
can set up the camera in the adj 
room and place two photoflash bulbs, 
‘one at each side of the door, where the 
partition will keep light from reaching 
the camera lens. Be sure to place the 
camera so high that those nearest, will 
not block off those on the far side of 
the table. 

‘When there are no double doors, the 
only solution is to take the group in 
sections, shooting across the table. 
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ON CHRISTMAS COUNTERS 


New principle CnéKoda fe 


using a 


NEW FILM 


that cuts movie cost 


nearly +, 


© Remarkable new discoveries revolutionize 
home movie costs . . . Offering home movies 
ata price anyone can afford 
A new Eastman mor camera—Ciné- 
Kodak E1owr, Entirely new in principle. 
Different in the film it uses. 
Ciné-Kodak E1owr takes splendid movies 
«+ yet it costs 
Uses a completely mn 
grained film. One foot of it does the work of 
four. A 2s-foot roll at $2.25 runs as long on 
the screen as the usual 100-foot roll at $6. 
Saving 624 


++pro- 
steady, flickerless, 


He'll gladly show you this “Erour” outfit 
and the remarkable movies it makes at such 
remarkably low cost. A marvel 
gift—appropriate, exciting, per 


is Christmas 
ent. E. 


oda Eight makes a special a5-foot film, 16 mm, 
the work of 102 fect. It runs the film past the 
leaving two separate rows of images along its 
Eastman finishes this 2¢-foot 16 mm. fm, 

ices, and returns it to you asa ingle so-foot 

8 mum film, realy to project in Radascope Fight. The 

cont of finishing is included in the price of the fim, 


+ Cini-Konar 


pork f°? Cine-Kodak EIGHT 


4 real full-Redged 


movie camera. Price 


ny 329500 + sand , Lustman’s 


it ents file cost ex 


aes NEW-PRINCIPLE Movie Camera 
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Building a Movet Rattway 
Signal Bridge 


and other hints 


caulil ora? 
\ 


v) 


{ 
Wits 708 amok fou, ek 

ing pipe, you may think you're 
getting away with it with your host- 


exs. But you can't fool a bird. 
Fe sake as well as others 


For yo 


Burleysis 
rmild that 


Send for this 


FREE 


BOOKLET 


[pareion 
RALEIGH 


ottom of the hole. The rotating table, 
which carries the track, should be strong” 
ly constructed of wood and fitted with a 
pair of wheels at each end. These wheels 
carry the load, 
‘This method of building a turntable also 
¢an,be used with the regular standard and 
age sheet steel track. Instead of lay~ 
ing a rail around the edge of the bottom 
of the hole, a thin strip of wood can be 
bent into place. ‘The four wheels may be 
taken from a discarded ear, 


Terminal Layout Shown 
on Indicator Board 


diagram of a model 
I with white lines 
lack panel is shown above. 
lines at the proper poin 
are tiny jeweled lights, switches, and push 
buttons. ‘The push buttons are used to 
supply current to the sidings. This is good 
practice because it makes it impossible to 
forget to cut off the current to a siding. 
‘The snap switches are used to throw on 

¢ jeweled indicator lights to indicate 
track the train will take in coming 


fe, such complicated terminal 
construction is not possible with sheet 
steel track, but the terminal board can be 
used for a’ simpler layout if desired, The 
knob shown at the left end of the board 
controls the current to the locomotives 
while they are in the yard and is con- 
nected to the theostat at the far end of 
the board as shown in the open position 
in the photograph, 


Holding Small Nuts 


Ir 1s often difficult to hold small nuts 
in inaccessible places. An effective method 
is to solder a wire or a strip of brass very 
lightly across the hole in the nut and then 
bend this handle so the nut can be placed 
wherever necessary. When the bolt is 
screwed through the nut, it will break the 
solder—C. M. B, 
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Brings You 
the NewFREE 


shee ae 
Lathe 


'WORKACE 36" 
—_) 


J.D. WALLACE & CO. 
Wilcox and California Ave. 
‘CHICAGO, ILLINOIS 


” 


DUPLEX SAFETY RAZOR 


'VERYBODY wants on ALL DAY shave 
—and here it ist Try this NEW razor 
—and get rd of that “sandpopery”feel- 


ing thot comes few hours after shav- 


ing. It's all in the long blade—the shav- | ©: 


ing angle—ond the design! Simple ond | 
sure. Nothing to learn—just shovel Note 
these important features: 


pee 


EXTRA LONG doubie- 
‘edge blode 

2: PERFECT BALANCE. 

3: CORRECT SHAVING 
ANGLE 

4:NO VIBRATION 


5: NEW “HANDY GuIF™ 
HANDLE 


(6: EASY TO CLEAN 


DURHAM-DUPLEX RAZOR CO. 


‘ervey City, New Jersey | 


HOME WORKSHOP BLUEPRINTS 


New projects are marked with an asterisk (*) 


"To. ASSIST you in your home work- 
shop, PorvLar Sciexce MonTHLy 
offers large blueprints containing working 
drawings of a number of well-tested proj- 
ects. The blueprints are 15 by 22 in. and 
are sold for 25 cents a single sheet (ex- 
‘cept in a few special cases). Order by 
number. The numbers are given in italic 
type and follow the titles. When two or 
more numbers follow one title, it means 


Flying Airplane Models 


ie atctoninne Ca Pipi) 

teapot vit Ghie tying oS Sai 

Fave crea Trier Ste. 
sei, 


cord 1265 min), a3 

‘War Plane (loin), 160309 30 
Single Stick, Tractor, 3oinj42——— 25, 
Tractor (Record Plight ee Fijoa— 3s 
‘Twin Pusher, Racing, 35: 


Winmie Mae’ (ote Aying). 


Mite, etsy 
il‘isé patcrne 


Kamps, Modernistie, 92 


Radio Sets 
Amplifier, Three-Stage, Autio-Prequency,42 25 


Kmateur Short Wave Receiver, 3 38 
‘Amateur Radio Tramamiteer, 1-180 “50 


that there are two or more blueprints in 
the complete set. If the letter “R” fol- 
lows a number, it indicates that the blu 
print or set of blueprints is accompanied 
by a special reprint of the instructions 
originally published in the magazine, If 
you do not wish this reprint, omit the 
letter “R” from your order and deduct 
25 cents from the price given, Reprints 
alone are sold for 25 cents each, 


Ship ond Coach Models 


Scenic Halt-Model, 108. 
SB Fouae i Hall, 


2s 


was a 


a 
Etageconch, Concord, HS 1i6-1i7cf 
Stageconch (Coty). Sally wiih ior 


Yaent, Seu Scout, tn, Macling, 10-107-R 
Yacht; 30 Racing, 40-R—> 


Miscellaneous 
Baby's Crib and Play Pon, 26 si 58 
Gerke, Oneae, Reena i 
Para imp = 
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Send me the blueprint, oF blueprints, 
numbered as follows 
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Patterns for .. 

Reprints alone for 

Tam inclosing.......dollars.......cents 
Nene 

City na 
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SIMPLE EXPOSURE CHART 
AIDS IN TAKING GOOD 
FLOOD-LIGHT PHOTOS 


ROTATABLE DIAL. 
(DETACHED) 


the 


se, and the 
‘construction el 


N EXPOSURE chart to guide you in 
Your use of the new flood-lighting 
lump fo indoor photography can be pre 
board, Bristol board, or celluloid 
‘Cul a piece 3 in. square and, by draw- 
ing diagonals, find the center. Punch a 
Yen, hole at this point. It is also desi. 
fable to cut the corners from the square 0 
it will not catch in the pocket. Next cut 
fa Zin, diameter disk out of the same 
material and punch a }4-in. hole through 
the center, Draw an arrow through thi 
center as shown. On this arrow, 24 in. from 
the pointed end, punch or cut a 4-in. hole, 
and another 14-in. hole Y4 in. from the 
end of the arrow. Letter beside the 


st 14-in. hole, “Number of lamps in re- 
flectors,” and alongside the second, “Time 
in seconds.” 


Fasten the square and the disk together 


‘TIME EXPOSURE TABLE 
For film of verichrome and plenackrome type 


Thon to openiag —lampe a scons 
ae efectos 
44 Eas 1 
E63 1 
" ES i 
Fil t 
Flo H 
on E 4s 1 
are) t 
” fay i 
* Ful 2 
Pie 2 
10 E 4s 1 
* F a3 3 
Fs ‘ 
Ful 4 
" Fie 5 


Nore: Fur ineroenive camerts we, Ingest stop 
ccoslng ai egpenure tls tes above or BG, For 
‘hlnary rl lay ue twit expmres given above 
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ly from good quality white eard~ | 


New Cireular Saw 


Astonishes Woodworkers 


‘new Tala Extaaion gies ana 


<<! 


ow tera” Sing Deri 


Scores of New 


Features 
Radically New Design 


SIGNED completely new from the 
md wp, thin latest 1983-"Delta® 
‘Siw han every feature that woodworkers 
Yearrovand yet It is 30 
ine reach 

aot the 
‘pl al 
able # fet square, ata 


yi 


seen a eT crate oe of Inert 
A Complete Line of on all pet 


inconditions aclected 
the TILTING TABLE desan Con it 

the most eficient and peace 
Foe full details, see the new 1985 
Catalog, 


10-DAY TRIAL 


Easy Terms ! 


‘ent a peat 


“Delta” Motor- 
Driven Tools 


Catalog 
FREEDS” 


the. corte ling fans 


‘oc Ate sed ah 
Fiat er sa Eat 
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SHIP. MODEL FITTINGS 
‘BUILD THE U.S. 5. TEXAS 
setae 
a ee 


Se Se Se | ae enters ete eo a 
Seats ee Se | oe a 


Write for Catalog No.214 


CHICAGO GEAR WORKS. 
TAT dade Bod, CBAC, 


OLD PISTON SERVES AS 


are my SMALL GAS FURNACE 


BUSINESS HOURS 


from $ to 6 rat run my but 


‘The money’ 1 make ki 
And tendo money 
yourset? 


BIG “Ai MONEY AHEAD 
Take Orders for Popular Science 
"Pande Bay fe on 


Learn How Eany It ls To Make 
‘Real Money In Spare Time! 
MAIL COUPON TODAY 


DRIVER _ Write jor 


POWER TOOLS 


WALKER-TURNER ©0., INC. 
PLAINFIELD, N. 
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Make Beautiful 
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FINDING THE DIAMETER 
OF A BROKEN PART 


‘0 FIND the diameter of a broken cir 
cular part of which only a small seg 
‘ment remains, set the piece on a layout 
plate and scribe around as much of the 
outside diameter 
as still exists. 
This line is 
marked 4 in the 
accompanying 
diagram. Set di- 
vviders to any con- 
venient radius B 
and scribe four 
arcs as shown 
from four centers 
conveniently lo- 
cated in pairs on line A. Let each pair of 
arcs overlap. Then use a scale or straight- 
edge to lay off lines C passing through the 
ints of intersection of each pair of arcs. 
Where these two straight lines intersect is 
the desired center—Dox R. Hasatrrr, 


Workshop 
INDEX 
NOW READY 


F YOU have kept all the 1932 issues 

of POPULAR SclENCE MONTHLY a 
so many readers make a practice of 
doing, you own a gold mine of up-to- 
date home workshop reference mate- 
Fial—almost 400 pages relating to the 
‘shop and to craft work in all its phases, 
Inclading practical suggestions in re: 
gard. to. automobiles, and_ up-to-the. 
ninute radi tion. All you now 
reat mass of value 
able information immediately useful is 
2 complete alphabetical index, 20 that 
you can find anything you want in an 
Instant. An index forthe twelve 
of 193 has been prepared and will be 
Sent to any reader for ten cents to 
cover the cost of printing and mailing. 

‘The demand for the {931 and 1930 
indexes was so great that they had to 
be reprinted, and a few copies are still 
available at’ ten cents each, 
wish one or all of these i 
‘ut the coupon below and mail it with 
out delay. 


Popular Science Monthly 
381 Fourth Avenue, New York, N.Y. 
Pleme send me the Homwe Workup Tar or Tees 


ch tine ten cea che 


Owe 


Oem Oem 


THIS BIG 


STEAM cen 
inome We 


re, isn't it a 
‘Manufactured 
by world's leading make 
er. Fine quality and 
highly Gnished io bright 
colors, Has heasy fly 
wheel, smooth running 
piston _and heayy ok 
inder, Strong boiler and fittings, Large 
fire box. Pulley wheel that runs me 
chanical toys, Runs on alcohol or 
canned heat. Big, powerful, highest 
quality steam engine, A real beauty 
you will be proud to own, Just what 
you have been waiting for and you 
an have it FREE! Read Special Offer, 
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Smashing Adventure Tales 


The Open Road for Boys is @ 50 
page magazine publishing. sparkling 
tories of air adventure, sport stories 
of the barren wastes of the Arct 

the wikl jungles of the Trop 
the battlefields of the World W: 
the cow towns of the Old West, a 
cof the mysterious lands of 
Ease; business stories, schoo! stories, 
and ‘many others, In addition four 
reat serials each worth $2.00 in book 
form, World-wide correspondence 
club, stamps, Open Road Pioneer 
Club, best dope on hunting, fihi 
camping, Cootests galore, with plenty 
‘of prize money. Red-blooded stories 
for tel-bloodel he boys 


SPECIAL OFFER 


Regular yearly subscription price 
$1.00, To make new friends we will 
send you next twelve fat issues for 
$1.00 and send you also this big 
fam engine FREE, Act quickly, 


3 


FIREMAN PHIL 102%: 
“The Open Road For Boys 
130 Newbury Se. Botton, Mass, 


You bet I'll grab this offer, Send next 
12 big issues of THs OreN Roan 
and rush my steam engine, 
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For Fun and Interest 
with Chemistry .. get 


GHEMCRAED f 


INTERESTING EXPERI- 
MENTS WITH SOLUTIONS 
wed 


solution at the bottom of the test tube or 
beaker. This strong solution then gradually 
sizes with the water above it until the entire 
Solution is of uniform strength, In the case 
ff blue copper sulphate, this gradual mixing 


(Cos 


is plainly visible because of the color. 
Not. all substances dissolve in the same 
propartions in the same quantity of water 


Given. two diferent substances, it maybe 
possible to disalve two teaspoonfuls of one 
na glass of water while only one teaspoonful 
of the other will disolve in the same quantity 
fof water. ‘The frst solution, of course, will 
be, denser and heavier than’ the second. 

‘These two properties—diffusion and difter- 
ence in density-—form the basis of an Joter- 
‘sting and mystifying experiment that to the 
‘asual observer will seem a dificult feat. Tt 
consists of carefully placing liquids of diifer- 
ent colors, one on top the other, without 
any Visible mixing of the layers, 


“THE saperiment, which has been named | 
"Jacob's tube,” is performed in a long 
lest tube, In order to place the various layers 
carefully, the amateur chemist sbould 
Drovise & long dropper by fitting a length 
‘of glass tube with the rubber bulb of a foun- 
tain pen filler or medicine dropper 

First place a drop of mercury i the bot- 
tom of the test tube. I mercury is not on 
hand, a strong salt’ solution can be used 
instead or both can be used if desired. A 
strong copper sulphate solution is then care 
fully Moated on top of the mercury or salt 
solution. 

‘On top of the copper sulphate, loat a solu- 
tion of iron sulphate and on top of this a 
[purple solution of potasium permanganate 
Next, bands of clear lead acetate and yellow 
potassium chromate solutions and a layer 
Of clear water can be floated one on top of 
he other above the potassium permanganate. 

To add to the eflect, layers of castor oil 
and light machine oil can be added on top. 
of the water. These do not have to be placed | 
Carefully but can be poured directly" from 
their bottles. Red gasoline can be added next 

If a small amount of colored alcohol, either 
rubbing or otherwise denatured, is then 
poured in on top of the gasoline it will not 
oat, but will flow down the sides of the 
test tube without mixing and come to rest 
between the machine oil and the gasoline, 


HE result is a tube of various colors ar- 

ged in distinct layers. Of course, the 
chemical solutions at the bottom of the tube 
in time will diftuse into the adjacent layers, 
Wut the upper bands, composed of liquids of 
different densities, will not_mix. 

According to the stock of chemicals he has 
fon hand, the home chemist can vary his 
Jacobs tube, to, meet the supplies in his 

boratory. Ordinary household materials 
such as olive oll can be added if desired. 


USE CHICKEN FEATHERS 

TO MAKE PLANE QUIET 

Aurtases with feathers may soon be 
adopted on the large airlines. However, the 
feathers, will not be used for support’ but | 
for deadening the sound of the engines. Ex- 
Periments being carried on in a Baltimore 
Md. Taboratory have shown that a layer of 
feathers between the walls of a plane’ cabin 
does much to make the interior soundproof 
‘The quills, itis said, absorb the sound trans. | 
mitted from the tny vanes, One of the 
Eirgest American aviation companies recently 


Cn Dent U, Mine N.¥. 


a RA -xh 


Se Reeeeceeree 
enry € Scherehe, Ghent, New Yor. 
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f Sie ee 
ces 


This Book Has Helped 
‘Thousand: 


if 


completed successful texts, using ordinary 
thicken feathers as the soundproofing ‘ma 
terial in the cabin walls. 
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SMALL DOOR LATCHES 
BENT FROM WIRE 


door latch and pall made 
of wire and three staples 


SMALL finger latches were needed for | 
the thin ‘wooden doors of some, pens 
housing pet birds. The smallest books | 
available were far too large and clumsy, 
so the latches were quickly bent from 
Stovepipe wire as shown above, The center 
or circular portion for the’ finger was 
formed around a lead pencil. The lower 
nds of the wire were bent at right angles 
to the length of the latch in such a way 
1 to prevent it from slipping through the 
staple Te wan set. shag downward 
tngle fo prevent any possiblity” of 
door's becoming unlached by accent. 
‘The clrculae part, when moved back, 
turns up slightly and affords a ready grip 
fo the hub a and finger in pulling the 
oor op 


CONTROLLING CIRCUIT 
WITH ALARM CLOCK 


MAY devices tor closing an electric | 
circuit with an ordinary alarm clock 

ie been described in the past, but the | 
me illustrated has. two advantages: It | 
will open as well as close a circuit, and 
it reqtires no special wiring. Cut one side | 
of the circuit fo be controled and insert | 
4 plain porcelain socket. Into this screw | 
an’ extension pull-chain ‘socket, and. into 
the latter screw. an 

‘ordinary fuse ph 


A pull on the chain 
will open the circuit 
if it As ch 

close it if it is open, 


‘The chain is tied to 
a stick or a wite 
which is either 
wedged tightly into 
the opening. in the 
alarm. winding key 
orsoldered tothe key 
fn such a way that 
‘when the alarm goes 
Oi the ration of 
the key will pull the 
chain The Hick, oF 
‘wire extension gives 
quick action andalso, 
by striking one of ‘the other projections 
‘on the back of the clock, stops the rota- 
tion. Tt should be noted, however, that 
ll alarm clocks do not have rotating keys. 
in buying a clock that is to be used for 
this purpose, bear this in mind and try 
it to see if the key turns 

This device is used to tura on a Tino 
type electric pot an hour before the oper- 
ator arrives in the morning. It, will also 
turn a radio set on or olf and may be 
used for many purposes. —G. L, Repwoxo, 
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NEW! BOICE-CRANE JIG 


‘A great step forward in Jig Saw operation has been achieved 
in this new Boice-Crane Jig Saw. Operates to perfection. 
Has many greatly improved features, also several ENTIRELY 
N te " For smooth, speedy oper 
_| on, accurate construction, long life, and moderate cost, this! 
» *| new’ Boice-Crane Jig Saw has no equal. 

Tt is such an excellent machine and so low in price, 
simply can’t afford to buy anything else. Tt will greatly 
repay you to write now for our booklet and lea of 

advantages and superfine qualities Boice- 


NEW POINTS of greatest value. 


the many 
Crane now offers. 
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FAUCET 
WATER SOFTENER 


Cas be stached to bo 
makes the arest. alee pe 
fo. chemicals! 

Delight spit wate. nsantly athe turn 
act, ‘shia ‘sot and attractive 
ect foe shampooing. perweal use, washing 

fishes, ingeie, ee 
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St ecaing many ete tr 9680 
Gigend E26. (rota ent) 


. BOICE Poa “Toledo, 0. 
aoa Racing—NEW BOOK 


With RINGING BELL 


Catalog shows many new steam type 
locomotives, made of die cast metal 
—not sheet metal stampings —also 
fan-making automaticsignals, stations, 
tunnels, bridges, etc. American Flyer 
leads in size, speed, fun-features, and 
real design.’ Send coupon today for 
"new, colored American Flyer Catalog. 
It's the only big train book you can 
write for that's absolutely free. Dads 
too enjoy American Flyerrailroading. 


Home erect AP 


TAKE THIS ADVERTISEMENT. 10 


YOU EVER 


ieiees fea” tase 


"34° 8” Bench Lathe 


1 Herts 
Complete AEBS D100 down, 9.90. month 
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Our Constrvcrion ‘Kits 


KIT KO. 4 


for building a 3 {t 
long exhibition model 
of the U. S.S. Texas, 
agship of Battleship Div 
‘of the most powerful battleships, have been a 
Sembled under the supervision of the Popular 
‘Science Homecraft Guild. Each kit contains 


Dut ‘the paints. (It it is desired to install a 
power plant in the model, the machinery, of 
Course, will have to be obtained sep. 


of the Missinippl Rive, $6.08 
0 cents extra, You, ena alo have the 
tain bull pieces or “te” sawed to the 
ect shape, Mt you do not wish 40 draw 
the necessary patterns and do the work Your 
sell. Thi aew Kit is marked in the ist 
ielow, which gives all the kits now available 
Tnstrucions or bhieprints accompany each 

No. 1. Colonia maple buttery table 
with oval top 17 by 22 in, apd 2254 ia 
Wah, “Ready to. assemble, $0590 

No, 2. Solid mahogany iray-top table 23 
fn, high with a 15 fo, dameter top. ‘Ready 
to. assemble 590 

No. 3. Tiittop colice table in” scected 
maple with top 19'by 28 In, atid 21. high, 
Ready to assemble, Tas 

‘No. 3A. The samc ‘able ia old min- 
hogany. Ready’ to amemble.. 

No. 4, Solid mahogany bouke trush 2314 
fn long, 972 tn, wide, and 2434 in. high over 
all, Rendy to assemble $30 

‘A. “Whaling. ship miodal ‘Wanderer, All 
the raw materiahewood, wire, fishing line, 
‘hain, cellos, and everything but the paints, 
together with Blueprints Nos. 151, 154, 158, 
fd 184. The hull is 20% in ong." 6.00 

B. Folding ulin sand in sec tear 
pine; 11 in. wide, 10 i. long and 33-fn,high 
When open. All'the necessary wood cut 10 
Spprosimate Sues but not machined. 290 

E.'Same mulin stand ia birch. (can. be 
finkhed a maple, walnut, of maboeany) 2.90 

'D. Spanish Galleon ship mode, 28 in. Jong. 
All the raw materi (except pants), Bluee 
Prints Nos 6 and 47, ands booklet". 648 


Save Time and Money & 


KIT No.1 


0.2 


NOS. 3 ANDSA 


E, Battleship model, U. 8. S, Tews, 4 1 
Jong” All the Faw materials (except paints) 
and Blueprints Nos. 197 t0 200...+..1+ 0.05 
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A MICROSCOPE 
(Continued from pase 43) 


might think they were revolving. Hence the 
name, wheel bearers, ‘There is a purpose t0 
this motion; by means of it the little creature 
Dbrings. food to its. mouth. ‘The. polyzoons 
travel by looping their bodies like caterpillars. 
‘We cannot afford to miss the diatoms— 
tiny bits of vegetation usually found ia the 
srreenish scum in the bottams of pools, So 
many forms do diatoms take that men have 
spent their lives peering at them through mi- 
‘roscopes and trying to classify them. 


HIE diatom is eicular and fs really a one 
celled plant enclosed ina flinty, hard shell 

It is constructed on the principle'of the pill 
box, a slimy secretion covering the exterior 
of the cell wall and permitting the plant to 
Slide’ quietly and serenely along. We shall 
also find fossil forms of this life, the live 
fones being colored: green with nature's most 
abundant paint, chlorophyll 
teats caine the ile bit of water 
ought up out of the pool, we shall see 
many, many things that have not been men- 
Uoned in this article. We must recall that 
the popilation ‘of the sub-world Is almost 
‘as cosmopolitian as it is great. After all this 
{san excursion, not an expedition. If the 
teuriosty.of the serious student is whetted, 
hoe is referred to his local library’ where he 
will find many books on microscopy and the 
Me of the invisible world 

‘AS time goes on, We shall want to extend 
four operations and sooner or later we shail 
have to have a sort of butchering table upon 
bo remove the various parts wad vies 
of beetle fey, and 


‘we shall have to make what 

The 

first thing that ‘we shall need is a faily 
powerful pocket lens. No definite speci 

either in magnifying power or physical 


Uissecting mic 


the best you ean afford, small mirror, such 
8, women carry, will also be needed. 

‘The builder need only follow out the di- 
rections contained in the simple drawing on 
Page 47. ‘There is nothing critical about this 
Iachine save the mounting of the mirror 
fand care should be taken to see that 1 
Sat exactly forty-five degrees. 


HE little standard in which the pocket 
fens is held will vary. The matter of 
‘mounting the lens will have to be left to 
the ingenuity of the reader, Of course, it 
should be mounted in perfect focus unless 
‘adjustment is provided for. 

Cigar box wood is used along with tiny 
brads and a good grade of glue. The sla 
ing members at each end of the machine are 
hhand teats and it will be found well to in- 
clude them. 

Tn shaping the metal standards for mount 
ing the magnifying glass, the builder should 
take care not to use too thin a piece of brass. 
If too thin, the Jens will vibrate and inter 
fere. with vision, 

"The lass for ihe table top is held in place 
with “tiny” brads, Great care is. needed in 
Ariving these in place for fear of breaking 
the top, If the Builder wishes, he may use 
1 Rood form of cement and so avoid the risk 
Incident to the use of brads. 

‘ust one more caution: we must not forget 
to’ measure the focal distance of the magni- 
fying glass before we mount it in position, 


VEXE month, 20 sil be take on a 
‘ther excltng journey into the mysteri= 
‘us microscope world. which, ‘ithoat a 
ovcerfl ash, we could never’ hope to see. 
Don't miss this Ieature iv Parceae Seresce 
Mosritty for Febraary, on sale Jon. 3. 
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BE YOUR OWN FIXER 
AND SAVE THE REPAIR MONEY 


WITH Smooth-Oa No. 1 you can make 
the following repairs quickly, easily 
and seell:—Stop leaks in steam, water, gas, 
oil or stove pipes, mend cracks, breaks or 
leaks in furnaces and boilers, radiators, 
tanks, sinks, pots, pails, make’ loose han” 
dles tight on umbrellas, knives, hammers, 
brushes, drawers, etc, tighten loose screws, 

hooks, locks, door knobs, etc 
On’ the ‘outomobile:—Make cracked 
water jackets good as new, stop leaks in 
radiators, hose connections, gas tanks and 
fas, oil and exhaust lines, make a fume- 
proof joint between exhaust pipe and ton- 
neau beater, tighten loose headlight posts, 
keep grease cups, hub caps, and nuts from 
loosening and falling off, 


Amazing! 
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RTY years ago William A. Jones 
wew his few and simple belongings 
10 a suit-case and left home for 
New York. For him, as for so many boys 
raised on a farm, ‘the great metropolis 
held a glamour and a promise of success 
that he could never expect to gain in the 
small country town where he lived, 
One day the late Theodore Roosew 
then Police Commissioner of New York 
was down at headquarters, examin- 
ing a fresh group of applicants for jobs 
One man immediately caught his eye and 
filled it, too—for he was a big, broad- 
shouldered chap with a ruddy glow to his 
cheeks, Roosevelt could read character at 
a glance. He liked this man's rugged face; 
his steady and honest gaze. 
‘So William A. Jones became a_police- 


man, But he was no ordinary policeman, | 


content merely to patrol his beat day after 
day, month after month. The records of 
the ‘New York Police Department testify 
to the alti thet at he spar (rm 
the rest of the ‘rookie ‘who first 
donned ei ustferms st LDSE sane Une 
New York at the time was the Mecca of 


| desperate criminals from all over the 


country. Organized gangs whose members 
would commit murder for a few paltry 
dollars infested the city. Jones set out to 
combat the forces of crime, not merely 
‘with the nightstick, which, in his power- 
ful hand, ‘was ami 


cent courage—but with 
tion after citation for conspicuous bravery 
for extraordinary police work of every 
sort came to Patrolman Jones unt 

his superior of 

talents of this remarkable young cop a 
larger outlet, and he was made a detective, 


JERE was Jones's big opportunity, and 
he embraced it fully. He was a crack 
ppistol shot and deeply interested in fire- | 
farms, and he saw in the scientific study of 
firearms aw: th he could add to his 
usefulness as a police officer. He was, of 
‘course, on duty continuously. Yet some- 
how he made the time to pursue the | 
course of study he had laid out for him- 
self, Promotion came to him; he became a 
capiain of detectives. To ‘his ordinary 
duties was added the job of conducting 
the school of marksmanship for New York 
police, yet he always found time to pur- 
sue his studies, which led him into intri- 
te technical’ paths—ballistics, or the 
science of projectiles; chemistry and met- 
allurgy as they apply to the manufacture 
‘of ammunition and the steel used in gun 
‘microscopy. 

William A. Jones is no longer a police- 
man. He is today one of the coun- 
try 
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= foremost (Continued on page $7) | 
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Secrets of Success ‘BE A RapIo EXPERT 


FAMOUS FIREARMS 
EXPERT STARTED | 
AS A “COP 


(Continued from page 86; 


authorities on firearms. Show him a spent 
bullet and he can tell you everything 
about the gun or revolver that fired it, 
except the name of the man who pulled 
the trigger! Police departments and pros- 
ecutors all over the country are constant 
ly calling on him for consultation or opin- 
ion in criminal cases in which the identi 
fication of a gun or bullet is of extreme 
importance. He has devised ingenious 
‘machines to help him read the secrets of 
bullets and guns and to demonstrate to 
‘courts and juries the secrets he has found. | 
In his laboratory he is constantly study- | 
ing, constantly experimenting to broaden 
His knowledge and perfect is technique 
story stands as a splendid example of 
‘a man who actually carved his own career 
Uhrough honesty, sincerity, and coatinuous 
study, 


BUS-BOY TURNS HIMSELF 
INTO HOTEL MANAGER 


E PICKED a job with a future, 

suarted as 4 bus-boy and now. man- 
ages $80,000,000 worth of hotels, That's 
the story of the amazing carcer of Ralph 
Hitz, ‘managing director of the: Worl’s 
tallest hotel, the Hotel New Yorker in 
New York City, 

The story. begins many years ago in | 
Vienna, Austria, where Ralph Hite was 
orn, Although he is but a youngster, his 
father is already planning for him a career 
as an architect. One day he is taken to 
dinner at a fine hotel in Vienna, In the 
doorway of the restaurant stands a fault- 
lessly groomed man, clad in spotless eve- | 
ning. dress. He is by far the most impor- | 
tant looking man Ralph has ever seen. No 
architect could ever look like that, he 
thinks, So Ralph decides that he, too, will 
bea head waiter. 

‘Next summer he ran away from ho 
and was found working in that sume hotel 
as. an elevator boy. At fifteen he was taken 
to New York by his father, who was on 

business trip, Two day’ after they landed 
he disappeared—in a strange city, ina 
country” whose language he could. not 
speak! The frantic father was about to 
‘all in the police when his son turned wp, 
beaming. He had found a job as a bus-boy 
in a cheap restaurant. He was making 
$3.00 a week and he was hap 
‘was cold (o protest, threats and 
ihe father Went back fo Viena without 

He held that job for a year and then 
he decided to see his adopted country. He 
went to Baltimore and promplly got 
shanghaied as a cook aboard an oyster 
boat. They were glad to get rid of him. 
His cooking was abominable. Ashore again, 
he worked his way West, coal mining in | 
West Virginia, peeling potatoes in Chi- | 
cago, scrubbing floors in’ St. Louis, and 
washing dishes in Denver. Soon, he was 


sure, he would (Continued om page 83) 
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Secrets of Success 


BUS-BOY TURNS 
HIMSELF INTO HOTEL 
MANAGER | 


(Continued from pase 87) 


be a head waiter. 

But as be saw more of hotels his desire 
changed and he set his heart on be- 
‘coming a hotel manager. By this time he 
kknew the mechanics of botel and restau- 
rant work. Now he began to study the 
customers; learn why guests preferred 
this hotel or disliked that one. 

Up the line he went. In 1917 he came 
to the Gibson Hotel in Cincinnati, He 
hhad been there before—twelve years ago 
—as an assistant head waiter. Now he 
returned as managing director. ‘The hotel 
had been losing money steadily, He looked 
over the books. “Do you think you can 
put it on its feet?” the owners asked, 

“TI make $150,000 for you the first 
year,” he answered, When the year was 
up, auditors went over the books and re- 
ported a profit of $172,000. 

‘The New Yorker was built in what is 
considered a poor hotel location, and it 
vas finished just as bad times’ set in. 
Managing it was considered the tourhest 
hota job in the country. Ralph Hitz, 
sarting cold, made an operating profit of | 
over a million dollars his first year, 

What does he think of this field as a 
young man’s career? Great, he thinks. 
But it’s one business that must be learned 
from the bottom up, as he did, It's a 
career that promises success only to those 
who are willing to work harder and to 
give more service than is expected of | 
them. ‘That is a short summary of Hitz's | 
theory, and no one can deny his success! | 


Cash Prizes 


Awarded For All True Success 
Stories Accepted and Printed 


HIS department will give $5.00 for 
“Tivery thos sucess etiry sanenited 


Monthly, | 
printing in 


od vwich fe actepted 
this magazine: 

Manascripts will be judged on the 
individual metitg of the cate and. cir 
Cumutances involved. Only ‘stories in 
‘which the author's success, or that of 
Tome one known to the author, has been 
tained by some method of educational 
Fuidance, ness for the job, or applic 
Eition £8 the trork will Be Consiaeted. 
Werare not iooking for the “gevich | 
ack” type of story, 

‘Manuscripts murt be confined to S00 

words or less. They must be troe and, 
Taccepted, authors must be prepared 
fo pive'us tigned statements to the ef- 
eck that they: are. true, Manuscripts 
Submitted vand “printed” become. the 
Property of this hagasine, snd we are 
fot seoponibe for the Fearn, of fe 
jected stories ‘unless postage is pro- 
vided for this adress Pon 
ibutions ‘to Success, Story “Depart: 
Tent, Popular’ Science Monthly, 381 
Sth Avenue, New York City. 
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HOMEMADE CHASING DIAL 


FOR A LATHE 
(Continued from pese 71) 


‘The attachment hangs on a S/I6-in, stud 
at the upper margin of the flat spot and well 
forward of the center of its mass. When 
released by the clamping screw at its center, 
the device hangs vertically and disengaged; 
hut when tilted forward to the limit of the 
elongated hole at the clamping screw, the 
‘dial assumes a position of greater visibility 
to the operator and the wheel engages the 
srew, where it is locked for use 

Tbe clear that ‘when the indicator 


the dial 
advane 
with the 


successive cut, the wheel 
sy and the dial indicates 


aged. On multiples of the lead screw, the 

can be closed at random; for all even 

threads (those divisible by two), om any 
line of the dial; and a threads 

reads (as 

‘which cor 


CAST-OFF DENTAL TOOLS 
SERVE MANY PURPOSES 


Frost your dentist you can obtain many 


be made from the larger instruments. 


Sand and emery on linen strips can be 
obtained at low cost ftom any dental supply 
ore in all degrees of rit, "As these 
about 8 in. long and up to 54 in 
they” are ideal” fo 


se Ure 


KEEPING PAINTBRUSHES 
SOFT FOR YEARS 


Few paintbrushes used around the house 
wear out in service. “At the end of a job, 
they usually are cleaned more or less thor~ 
‘oughly, then put away in a can of water, 
Tinseed oil, or turpentine and forzotten until 
again wanted, when the protecting liquid is 

fen found to have evaporated, leaving the 

ss as hard asa board and useless for 
plating. 

The proper method, of course is to clean 
the biishes perfectly ‘and store ‘them away 
dry, but few’ amateur painters will take this 
trouble. One home tinkerer, borrowing an 
idea from the kitchen, puts his brushes away 
individually in fruit jars 
tine andl seals them in. by 
of melted parafin over the turpentine to 
prevent evaporation. Brushes thus protected 
are as pliant aft 
‘were put awa 
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EVEN if you have never attempted 
‘metal work before, you can easily 
make this sturdy, good-looking footstool. 
Its frame, as shown in the drawings, is 
made from (wo pieces of 3-in. steel, 3/16 
or_4 i, thick and 34 in. long 

‘The sharp bends are made in the vise 
with the aid of a heavy hammer, Stock 
Of this size can be bent cold without difi- 
culty. To make the center bends, catch 
tne end in the vise and bend over by hand, 
then reverse the ends and repeat, The two 
halves are identical except that one is 14 
in higher in the center than the other. 

Having made the two halves of the 
frame and drilled the three 54-in, holes in 
cach, rivet them together and attach them 
with’ screws to.a 13 in, square board top. 
The top may be upholstered either before 
or after it is fastened to the frame, and 
the upholstery may be as simple or as 
elaborate as desired. A perfectly satisfac: 
tory top may be made by spreading evenly 


SALT FORMS QUEER GARDEN IN A DISH 


= TAvee salt moistened with bottle 
biuing and’ water sets up a strange 
sort of growth that eventually forms i- 
Self into tiny stalactites and stalagmites of 
exquisite beauty. If placed in a suitable 
Container and. provided with materials on 
tnd around which ey may grove, the en- 
rustations will develop into an’ artistic 
fnd unusual omament. 
photograph illustrates a quaint 
miniature garden i a wide, dep glass fruit 
plate after (wo weeks’ growth. Small rough 
ones are frst arranged to form a tiny 
rockery sloping gently from the center of 
the plate towards the rear. A dry trig is 
set securely among the rocks at the back, 
anda small porcelain figure. placed in 
iron of the “tree.” Twelve tablespoonfuls 
of ordinary table salt are then poured be- 
tyecen and around the stones. Moisten the 
fult with 3 tablespoonfuls each of bottle 
bluing: and cool water, and set the con- 
tainer aside in any warm room, out of the 
direct rays of the sun. Each’ day there- 
after add about ? tablespoonfuls of wate. 
eased in gently from the end of. a tea- 
spoon or dropped with a medicine dropper. 
The aim should be to avoid wetting the 
growth on top or it will dissolve. 

‘The second day a slight growth should 
be noticeable. Within a week it will have 
spread well toward the outer edges of the 


fach halt 
\d without ‘difiealty 


‘over the board a thick layer of cotton or 
Curled hair, over which is stretched a piece 
Of burlap tacked on the edges of the board, 
and on top of this a piece of tapestry of 
other upholstery materia, tacked under 
the edges—Lre M. Kuiwereires, 


container and up and over the surfaces of 
the stones, onto the ornaments. ‘The por- 
celain figure can be kept free of growth by 
letting the daily application of water 
trickle down over the form. 

Instead of a garden, a “pillar of salt” 
may be preferred. In a deep plate or a 
shallow glass bowl, stand a china doll, 
kkewpie, or mermaid $ or 6 in, high, Add 
the sali, bluing, and water as before. 

Various tints and tones may be pro- 
duced by adding 3 or 4 drops of vegetable 
coloring, colored inks, or water colors to 
the moistened salt—M. Ivez Hote. 
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HOW TO LOCATE YOUR 


CAR'S MOTOR KNOCKS 
ed from poze 55) 
Benson, intent on learning all he could. 

“The best way is to take the car out on 
the road and drive it along about ‘fifteen 
miles an hour; ordinary motor noises don't 

tip s0 loudly at that speed, T generally 
include a few hills in the ride too. 

“It 1 hear a light knock that gets louder 
when the ear climbs a hill, I know that it 
‘ean be either carbon, loose piston rings, or 
4 loose piston, If the knock has a mulled 
Sound, I mark it up against a worn connecting 
rod. ‘A pounding engine sometimes means 
4 worn crank 


(Cont 


all guesswork,” Benson ob- 
“Isn't there some way you ean tell 
for sure just what the trouble is?” 

sailed Gus, 
a detective. He doesn't make any accusations 
tint he's pretty sure, "A litte brain. work 
In the beginning will save a lot of expensive 
tool work later on, You've got to go about 
things systematically and find the trouble 
by eliminating one possibility after the other 


TER a good mechanic gets some bunch 
bby using his ears, he can. generally run 
down the actual trouble by making common- 
Sense tests, For instance.” Gus led the Way 
toa car parked by the repair bench at the 
back of the garage. "I took this ear out for 
‘atest run yesterday and from the nolses it 
made T decided a connecting rod was loose 
‘Now I'm going to test the bearings by 
running the motor at idling speed and short 
reuiting the spark plugs one at a. time,” 
He picked up a ‘rubber-handled screw 
driver and shorted the cylinders in turn 
“Nothing's happened so fa 
ing the shank of the tool on’ the third plus, 
listen to this one.” 
‘When the engine was running with all 
cylinders, &. definite, metallic knock could 
be heard, but when Gus cut out one eylinder 
by shorting the spark plug, the noise got 
fainter and changed to a double knock instea 
of a single rap 
‘That's the’ cylinder,” announced Gus. 
“Now I won't have to bother about the res. 
‘You can always locate bearing or piston, 
trouble by cutting aut the explosions on the 
eylinders one at a time, ‘A'diference in the 
sound of the knock ‘will generally tell you 
that the short-clrcuited cylinder fs the one 
causing the t 
fylinders “may 
Fenerally sort 
test several times, 


beat fault, ut you can 
im out by repeating the 


HAT do mechanics mean when they 
speak of ‘piston slap'” Benson asked 
when Gus had closed the hood on the car 
"That's a knock caused bya worn piston 
ing. against the side of the cylinder at 
the beginning of each power stroke,” Gus 
explained. “Vou can generally spot the right 
feylinder, by short-cireuiting.” If the knock 
Mops when a particular cylinder is cut out, 
that cylinder contains the worn piston 
“Piston slap is a funny thing, though. A 
cold, motor will often have a’ piston slip 
that'll disappear when the motor heats up 
and the parts expand. If it's a real case of 
piston slap, all you can do is pull down the 
motor and’ fit oversize pistons and sce that 
the connecting Tods are properly aligned.” 
‘When Benson had dropped Gus off in front, 
of his house, the old mechanic looked over 
his shoulder ‘and smiled. “I wouldn't worry 
too much about all the squeaks and rattles 


it gets old, But it’s only the queer thumps 
fand knocks that mean real trouble.” 


wuble. Of course, two or more | 
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‘Patent Your Ideas 
This Free Book Shows How 


YOUR ides fora practical article 
or an improvement upon an 
old one should be patented NOW. 
Frequently many of the thousands 
of applications filed in the U. S. 
Patent Office each year are for 
the same or almost the same idea. 
In such a case, the burden of 
proof rests with the last applica- 

jon filed. Sometimes a delay of 
‘even a few days in filing the ap- 
plication means the total loss of 
the patent. Lose NO TIME. 


‘The entire time of my large and 
experienced organization is de- 
voted exclusively to patent and 
trade-mark cases. We know the rules and require- 
ments of the Patent Office. We understand the 
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technicalities of Patent Law. We can proceed in 
the quickest and safest ways in preparing an ap- 
lication for a patent covering your idea, 


The book shown here contains valuable infor 
tion that every inventor should know. It tells you 
just how to go about obtaining a patent for your 
idea. With the booklet T will send you my “Record 
of Invention” form on which you may sketch your 
idea and establish its date before a witness. If 
dispute arises this will be valuable to you. Send 
the coupon TODAY! You will receive ihe F 
book, the “Record of Invention” Form, and full 
information regarding costs. 


Strict Secrecy Preserved 
All communications, sketches, etc., are held in | 
strictest confidence and protected by steel files. 
Your idea will be in trustworthy hands. I 
have the highest references. It is probable 
that I can help you. Send the Coupon AT 


ONCE. 
Personal Service 
Your case will be han- < = 
CLARENCE A. O'BRIEN 


dled by a specialist se- 
REGISTERED PATENT ATTORNEY 


lected for knowledge 
and experience in cer- Malia Maneamninasoas daa coke 


tain lines of inventions. 


His personal attention 
be given to your 
lea. 
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‘American School, pt. E-148, Drexal at 8 St. Chicage 


Maas if a, Hsogy Chrinimas with Poroae 
ly Bpecal ats, thie eat for 


PICKED MEN TRAINED TO 


LEAD SEA POLICE 
Ci 


dope smussler is also active. Armed with 
‘smoke screens, machine guns, super-powered 
boats, and even poison 2s, these outlaws are 
playing a fierce but losing game with the law. 

‘Against these smugzlers, the litte sailing 
cutters of the old days have given way to 
2 fleet of several hundred swift picket boats, 
Sturdy steel cutters with turbo-electric drive, 
Sinteen ‘powerful destroyers, Seven brand. 
new, 165-foot Diesel-powered patrol boats 
were recently added to this service in the 
vicinity of New York. An ever-tightening 
cordon is being drawn around our 10,000 
hnles of coast. 

Capture of the rum-runner is only. one 
of many duties of the Coast Guard. More 
than 300 wrecks, derelicts, and other dangers 
to. navigation are destroyed each year by 
ramming, gunire, or explosives, Laws re- 
lating to navigation, quarantine, and neu- 
trality must be enforced, Medical aid is 

vesels engaged in deep-sea fish 


sued from pace 


ention, police protection, provisions, 
legal services are carried’ to isolated 
ie far north, 


he fateful night in April, 1912, 
"e Tianie rammed an iceberg off 
the Grand Banks and sank with the los of 
1,500 lives, two cutters have been detailed 

0 patrol the danger region, noting 


2000 ships, $16,000/060 000 
1/200,000 lives pass throush this 
season. Due to its watchiciness, not single 
‘hip has been lost by collision with an iceberg 


at the expense of all the others. when 
fasion demar Hives. at 


Ships. To a 


tore than 250 active 
land stations, with Iaunches and surf boats 
ready to pak into the waves, keep wateh 
froen the shore 


‘years, the value of property saved is more 
than’ $2001000,000. and’ more than 50,000 


persons were rescued. 


ation of the land. In the 
away from the river, are t 
Administration buildings and the cadet ar 
racks. Behind these, lower on the slope, are 
the machinery ullding ars the enlisted men's 
quarters. The co 
pasium, and the athletic field ove 
ver and what! 

‘Captain Randolph Ridgely, Jr. is the first 
superintendent of the new Atadems co 
to the postion from the command of the 
New "York Division of the Coast Guard 
Captain Ridzely served in the World War, 
Jn the submarine one 

Captain Q.B. Newman, for many years 
Engineer-in-Chiel (Continued on page 23) 
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ofthe server, f head ofthe ensincering de- 
partment. Tt was Captain Newman who 
Introdaced the turbo-letsc ship tothe Coast 
Guard and made the equipment ghter and 
nore efficent by substituting a synchronous 
motor for the cistomary Induction ‘motor 
Te was be, alto, who devied a system by 
means of which the lod generally maintained 
byt ships aunliary, generators could be 
Cansterred to the main driving gencrators 
Awhen the. veel was under fall way, thu 
Srring te eener economy of = entra 
meer plant 

Poth ‘regular classrooms of the Academy 
der ite from those of the average colee, 
butt many of the rooms in the engineering 
building are unique, ‘There a cadet runs lathes 
tnd miling machines, Diesel engines and tur- 
iis electric motors and dynamometer In 
2 room fitted to duplicate exactly the boiler 
oom of a regulation cutter, he Jeans’ the 
{echnigue of fring and boiler regulation. On 
reinforced stage inthe engineering audl- 
torium, heavy machinery may be hoisted out 
tnd explained and demonstrated before & 
intge study” group. 


HT 1S the course, however, that distinguishes 

the Coast Guard Academy from both the 
ordinary. nautical school and the college or 
University of the outside, Beginning. and 
‘ending with seamanship and marine 
heering, it nonetheless covers. practically” all 
the cultural Fround of the average college 


tactics of a military institution 

From the end of September until the be- 
ginning. of June, the cadet spends his days 
studying the elerhents of seamanship, engines, 
navigation, ship construction, thermodynam- 
ics, mathematics, ordnance, electricity, Eng- 
lish, "French, navigational’ law, From the 
beginning of June until the end of August, 
he'gets a chasce to put the knowledge gained 
{nto hard practice on the sea 

‘On the annual practice eruise, of which 
there are three, he learns to swab decks, fire 
the engines, handle guns, navigate, and finally 
to command the cutter on which be sail 
Every duty aboard the ships of the practice 
squadron is performed by cadets. Gun drills 
fare held almost dally, Boats are lowered 
for rowing practice on rough seas, Before 
fa'man is graduated from the Academy, he 
{expected to entry out all the responsibilities 
‘of navigating officer and of officer of the deck 


NHE $780 a year pay of the eadet of the 

‘ast Guard is the same as that of the 
midshipman at Annapolis, and is enough to 
provide all uniforms and sustenance, and 
fallow a little spending money. ‘Upon gradua- 
tion, he is commissioned by the President of 
the United States as an ensign of the U. S. 
‘Coast Guard—a. rank equal in pay 
to that of the similar rank in the 
then receives §1,500 as his base pay, with 
several hundred dollars more for allowances, 


FIREPROOF TREES MAY 
SAVE STATE FORESTS 


Furry thousand fireproof trees are being 
raised in South Carolina to help check forest 
fires. The State Forestry Department is mak- 
ing an experiment with red alders, said to be 
practically. impervious. to fire. A’ pound of 
seed was recently planted at the Forest 
Nursery at Camden, S.'C., and the 50,000 
shoots resulting will be distributed for plant 
ing in various parts of the state. The red 
alder matures in four or five years. Planted 
in fire walls, they are expected to check 
forest fires. 
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HOW MODERN SURGEONS 
CONQUER FATAL GERMS 


(Continued from page 24) 


‘Sometimes, such emergencies come like flashes 
of Tightnis 

In Birmingham, Ala, a few months aro, 
Dr. 'T. H. Williams was in the midst of a 
delicate abdominal “operation “when be 
clutched his left side, gasped, “Doctor, take 
‘are of my patient!,* and dropped dead of 
a heart attack. In spite of his shaken nerves, 
his assistant, Dr. RM. Coston, finished the 


appendicitis 
with an acute attack. He collapsed beside 
the operating table and his assistant had to 
finish the work and thea perform an emer- 
irency operation to save the life of his col- 
Teague. 

‘Most dramatic of all was an occurrence, 
rot long ago, in Berlin, Germany 
‘mous specialist, Dr. H. Sauerbruch, was oper- 
‘ting on a twenty-two-vear-old gist who had 
‘developed heart trouble afier an attack of 
intluenca 


IS, THE, taht side of her chest, the X-ray 

owed 2 large swelling. Shortly before, 
the surgeon had found a similar swelling in 
4 man's chest. Tt proved to be a blood blister 
‘which he had punctured and successfully 
climinated. Planning a similar operation on 
the young woman, he made his incision and 
Cautiously jabbed his needle into the swelling 
Nothing happened. A second time he jabbed, 
this time with greater force. Instantly, a thick 
bloodstream poured out, rapidly widening the 
‘opening. Instead of a’ blister, the swelling 
‘Was a blood-pouch of the heart itsei! 

Frantically, Sauerbruch sought to stop the 
rush of blood, Plugging the opening with his 
finger, he couid feel the lifestream within the 
fight ventricle virtually boil and bubble. In 

wink of an eye, the operation had become 
1 two-man job, impossible to complete with 
‘Out the aid of his assistant. While he closed 
the bole as best he could, the assistant placed 
the stitches, Sauerbruch gradually. remaving 
his finger as the opening drew together until 
it was completely closed. 

X"eurious climax to. the ease is the fact 
that the patient not only recovered but is in 
vastly better health due to the elimination 

pouch.” Had the surgeon known 
What the apparent blister really was, he would 
never have dared operate. His mistake in 
‘agnosis cured the gil of heart trouble! 

When an operation is over, the fight against 

fection continues as actively as ever. Sterile 
bandages keep germs from reaching the wound 
‘and, when pus is present, drainage tubes carry 

‘away. Until the Battle of Turin, in the 
Sisteenth Century, boiling oil used to be 


discovered to thelr amazement that wounds 
which were mot treated in this way healed 
‘Guicker than ‘those that were. Lister, in one 
OF his ater experiments, wed to place bunches 


fof horschairs, treated with carbolic 3 
Sous remving Int ices tow at 
as the opening elased in healing. 


YE of the most important medical dis- 

coveries in recent sears is the use of 
surgical maggots in curing chronic infections 
During the World War. two soldiers who 
hhad been injured by sheliire lay in a thicket 
for seven days before they were discovered 
tnd brought to the base hospital. When Dr. 
William S. Baer, famous Johns Hopkine sur- 
eon, examined their wounds, be found a re- 
‘murkable thing. The larce of blow-flies in 
them had kept the wounds clean, consuming 
dead tissue, preventing infection and setting 
up a healing’ action. 


After the war, Dr, Baer cartied on 
series of experiments with carefully-bred 
Sterilized maggots. With them, he achieved 
remarkable success in treating almost incur 
able bone infections, compound fractures of 
the thigh, and tuberculoste of the hip. Out 
‘of 200 cases treated at the time of his death 
in 1931, he had achieved ninety-five percent 
cures among children and eighty-five percent 
among adults, Since then, his method of 
treatment has been widely adopted, 

‘Not only is it important to give careful 
attention to the outside of a wound to pre- 
ent infection, but alo. the ‘circulation of 
the blood to ii, purifying it from the inside, 
‘must be unimpalred or gangrene is likely to 
set in. At the famous Mayo Clinic, at, Ro 
chester, Minn, not long azo, a remarkable 
bit of’ surgery saved a patient from this 
‘dread form of infection 


HOTEL guest awoke in the middle of 

the night with a stabbing pain just above 
his left ankle. It elt as though the bone 
were dry and about to break. His foot was 
fpumb and black and brown blotches were 
beginning to appear on his leg, Thoroughly 
frightened, he called the hotel physician, Who 
diagnosed ‘the mysterious trouble as a blood 
‘lot In the main artery of the le(t leg, Unless 
the clot could be removed, allowing the blood 
to flow freely to the leg axain, gangrene would 
puteify the Mesh and amputation would be 
Decessary 

“The suifering man was rushed to the Mayo 
Clinic. Here, one of the famous surgeons 
fof the staff made a tiny’ sit, only an inch 
Tong, at'the point where the obstruction Was 
located. Clamping the artery to prevent bleed 
ing, he cautiously pushed his scalpel blade 
through ‘the wall and with deft fingers re- 
‘moved (wo large clots, When the artery had 
been securely sewed up with sursical alk, he 
removed the clamp. Once again, blood flowed 
through the limb, "Immediately its condition 
improved and in a short time the patient was 
‘out of bed. 

For pormanent stitches in arteries and in- 
testis, striae sik is wed, In places where 
tissues wil 
salves and fs absorbed by the body, 
ployed. These catgut threads, o 
timed to, dissolve in eight 
twenty days, and forty days, the 
choosing il hold the tissues 
together 
‘The sutures withstanding the action of the 
chemicals of the body longest are ones which 
have been tanned by the process that pro- 
sdces chrome leather 


N SURGICAL sewing, 
injure as little of the tissue as posable, 
Instead of being threaded through an eye, 
the catgut is attached directly to the n 
fone end slipping into its hollow rear and 
being crimped in place. Thus the hole made 
in the tissues in sewing is the diameter of the 
thread instead of twice that, as would be the 
‘ease if an eye needle were ted. “The sutures 
come, with the needles attached, in hermeti- 
cally-sealed lass. tubes, some. Straight and 
‘Some shaped like little canes, These tubes are 
broken and the sutures extracted as they are 
needed during the operation, When the work 
is done, the needles are clipped off and thrown 
‘All surgical catgut comes from the intestines 
‘of sheep with the exception of a special, 
Super-sttong variety used in tving bones to 
tether. ‘This is obtained from the tail tendons 
‘of Kangaroos. In small skin wounds, where 
there is litle tension, horsehair is sometimes 
‘employed as surgical thread. Clips are now 


‘Widely used “in” (Continued on” page 0 
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place of sutures in holding tom 
Kinds of external wounds, 

‘One ‘of the queerest cases T remember in 
which a makeshift suture saved a life, oc- 
curred, a few years ago, five hundred miles 
fat seal A young doctor’ had shipped at the 
Tast minute as surgeon on a dilapidated, cut- 
rate steamer, carrying 900 passengers.” The 
ship ‘was past Sandy Hook, heading for 
England, when he examined his ‘equipment 
He found there was no operating room, no 
sterilizing equipment, and only a few outof- 
fate surgical instruments on board. Then, 
five days out, one of the passengers collapsed 
with an acute attack of appendicitst 

‘The captain informed the surgeon be could 
operate wherever he pleased. He chose the 
smoking room and had it cleared. Draping | 
sheets around two card tables in one corner 
hie formed a booth which he disinfected with 
formalin’ lamps 


N OLD Russian apothecary on board ad- 
‘ministered the anesthetic. Just as the 
patient was going under, the doctar discovered 
Al the sutures were rotten and would break at 
ightest touch! Was there a violin on 
"The chiet officer dashed upstairs and 
returned with the skipper's fiddle, ‘Teasing | 
off the E-string and sterilizing it, the surgeon 
twed it for catgut to sew up the wound at 
the end of a ninety-minute operation which 
resulted, miraculously enough, in the patient's 
‘complete recovery. 


HUNDRED years ago, 0 patient needed 
superhuman courage to underzo an op: 
‘ration for he was comiclous while the surgeon 
‘worked and had to brar the pain as best he 
Could, That is no longer true. The discovery 
find se of unexthetics is @ thrilling chapter 
tn the story of modern surgery. Next month 
Dr. Damraw ‘will tell what an anesthetic ts, 
how it ts administered, and the efiect it hi 
fom the patient, Alvo he well describe amazing 
operations performed ‘ith itt, help. See 
Poruran Sciescr Moxrmty for February. 


HOW YOU CAN TALK OVER 
RADIO TRANSMITTER 


(Continued from page $5) 


crophone is connected by means of a separate 
circuit, which consists of a microphone, 
hattery, and a transformer. Any ca | 


in the resistance of the mireraphone will then 
use more or Jess current to flow in the 
primary of the transformer i 

‘With grid-blas modulation, the microphone | 
circuit {6 s0 connected that variations fn the | 


‘microphone resistance, caused by sound waves, 
fet up an audio voltage which is alternately 
‘added. to and subtracted from the normal | 
frid-bias voltage. ‘This audio-frequency vs 
{ation af the ee bias the 
‘ng changes in the antenn: 
fin the plate voltage 
the microphone 


lation. system, 
‘20 connected that the plate 
Voltage ie varied in a similar manner. ‘These 
changes in. plate voltage then cause corre 
Shondling changes in the antenna current 

in both methods, the additional mic 
phone cireuit is operated to alter a control 
Voltage and upset’ the normal operation of 
the vacuum tube 

‘Unfortunately the power that the micro- 
phone elrcuit cam add to the plate circuit i 
mall, This necessitates the use of a suitable 
amplifier for the audio-frequency power 


NEXT month, Mr. Corr sil continue his 
discussion of modulating systems and 
tive valuable ing the tran 
Imilter you have for radio tele 
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ALL-WAVE, 15 to 550 METER tuning range 
brings the whole world of radio to your home. 

‘ot only U. S. stations from Coast to Coast 
bbut, when radio conditions are favorable, you 
can tune in London, Paris, Berlin, Rome and 
hhundreds of foreign stations using short or long 
wave. The Midwest super "16" has four distinct 
wave bands. . . . police, amateur, long wave, 
short wave. And it gives you marvelously clear 
reception. . . . better than 7-4 KC selectivi 
With the wonderful new matched dual speakers, 
tone control and STAT-OMIT tuning silencer, 
you will enjoy sensationally clear and smooth 
radio reception such as you have never known. 
And above all you will enjoy absolutely faithful 
{one reproduction. ‘Thousands of Midwests are 
giving wonderful satisfaction in every state of 
the Union and forty-nine foreign countries as 
well, No radio at any price can give you better 
reception than this famous Midwest which you 
bay rect from the factory at a sensationally 
low price 
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Auto Stealing Now $50, 000,000 Racket 


‘duplicate keys for starting the ear he picks out. 
‘There are three ways in which thieves 


handle a “hot ear” alter they steal it. They 
may hide it until the storm blows over: 
they may “scramble” it and then try fo sell 


it; or they may attempt to dispose of it 
imine. 

if OF $0 ago, a brand-new sedan which 
tad been civen only ive te was stolen 
at Portland, Oregon, and appeared agai 
the following spring. Tt had been hidden 
‘under hay in a barn during the winter. Capt. 
Dillon, told me of another case in which a 
thief in upstate New York was so frightened 
by his near capture that he left the machine 
he had stolen under hay in a barn for nine 
months. When he brought it out, rats had 
eaten away the whole top, But if had been 
‘on the road only a week when police a 
rested him! Usually gangs try to. dispose 
Of their stolen machines in rural communities 
‘where they are less likely to come to the 


Underworld garage, they are then torn 
apart, Wheels are switched, tranmiy- 
sons shifted, bodies changed, and engines 
transferred from one car to another. In 
fone case, twelve machines of the same 
design were taken apart and scrambled 
by a New York gang to hinder identifi- 
‘ation, A special garage, midway between 
New York City’ and Philadelphia, Pa., 
‘med to be used for altering and scram 
bling stolen cars, 


SOME aneand mechanigs ate past 
masters of camouflage, ‘There is one 
Instance actually on record in. which & 
country storekeeper "bought his own 
machine three times! A gang. stole it, 
camouflaged it and sold it back to him 
twice, He finally grew suspicious when 
his pet dog appeared to recognize the ear, 
jumping up into the seat as soon as it 
‘was driven into the yard. 

1K the trained experts of the automo- 
bile squads can examine a machine thor- 
‘oughly, they ean identify stolen ear in 
spe of the most cunning” camo, 

rey have at their disposal secret means 
of entcation unknown to the onl 
hay officer, By means of special asbestos 
‘heats and blowtorches, they cam being 
back altered numbers on motors. In 1.08 
Angles, Cali. ystem of finger 


‘ing systems and frequent check-ups of 
the motor numbers on registration Tists 
Provide valuable clues, Th one western 
State, a few years ago, twenty-five ma- 
chines. were found registered. with the 
‘same motor number! 

Recently, thanks to the radio police 
cars which receive descriptions of stolen 
‘machines while cruising about the streets, 
the recoveries inlare es have mountel 
to approximately eighty percent of al 
the automobiles stolen, 

Probably the most cunning stratagem 

I was worked out by alone wolf auto 
thief in New York City. It enabled him to 
dispose of twenty-one stolen machines be- 
fore he was caught, 

With his wife and baby, he would drive up. 
and down the main streets of the city until he 
found a parked machine exactly like his own 
‘with an empty space either abead or in back 
of it, ‘Then he would park his own machine 
in this empty space and all three would go 
Into a store for a minute or two, come 
and “by mistake” eater the wrong machine 
fn drive away. A complete st of Keys for 
that ‘particular ‘make and model permitted 
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Si Scpen does ot ek oi a 
transmissions. If the owner saw him, he 
‘would apologize for his error and get into 
his own machine, of identical appearance. 
‘Another daring ruse is often resorted to 
bby ganss to make a quick sale. After a 
machine of a particular make has been 

advertisement Is inserted ina 


certain number. When they do, they are 
told the ear will be parked at the appointed 
hour directly across the street from “our 
downtown showroom,” giving the address 
of a leading dealer in that make of machine. 
‘The “hot car” is parked at the spot a few 
minutes before the customer arrives, 

‘The customer is told a plausible story as 
to why the company across the street is able 
to ‘ell the ‘machine ata ridiculously low 


Police Get a Loud Voice 


VIOLATORS of traffic reg 


fen ine, in ceay, he aang fhe can 
forow a pend or wash. his hands. Bi 
then he feturny, he’ announces thst. hit 
fener have agreed ta. an estra.speil 
Price for a quick sale The buyer pave cash 
nd receives the papers which. ave. been 
iepered ela Hi cet sel 
Init ouriah, “vice-president Compan 
He never rabies be bas aot dealt with the 


ns at 

Stratford, Conn., are spoken to by the 
police in clarion tones that can be heard for 
‘« mile. A microphone and a loudspeaker on 


authorized dealer until a motorcycle cop tells 
hhim to pull over to the curb and he learns 
he is driving a stolen car! 


DURING the tat two years, business con- 
ditions have given rise to anotier prob~ 
tem for the men of the automobile. sad 
‘Owners are hiring thieves to steal theie ears 
“The thief gets. $100 to destroy or alter 
the machine So it will never be recovered, 
while the owner, at the end of sixty days, 
collects his insurance im ready cash. In New 
York ity, ast yea, ance and 3 
storekeeper. were caught dealing. with such 
Uieves, Tn both eases, the exposure ruined 
ther credit and forced tiem out of business 
“One authority with whom I talked, gave 
‘me the amazing ‘estimate that iwrnty-ive 
percent ofall the autos reported stolen today’ 
Are never stolen at al. The owners hide them, 
ran them nto sao ta them to ples 
‘and repart they have cen stolen to col 
Heth maura.” Asin ach yer 
rupdreds of people who receive parking. 
Uckets ty to escape pane Ue fines b 
telephoning headquarters that their ears 
have been stolen and then maintaining 
the thief had left the machines whete 
they were given the tickets 
During one of my talks with an expert 


who isin charge 01 200 
covering a coven eastern states, Lashed 
what simple precautions an owner 
take ‘hls machine from. bel 


stolen. 
hhand automobile can 
‘ia ee when led os le 
ly, he gave me the following do's 
don'ts, which T'pass on to you: 

To keep your car from being stolen 

(1) Don’t park i im the sawe place 
every day. This gives the thict a chance 
to study your habits or copy’ lock num- 
bers and jet keys to fit. 

(2) Never leave. your car for any 
length of time unlocked, Seventy percent 
of all cars that ate stolen were leit ut 
locked “by their owners. Automobiles 
swith doors and switches or transmissions 
Tocked are rarely takes 

(3) Be aure the windows are al closed 


tightly when you" lock "your machive 
Rear windows, particularly, are often 
left down an inch oF s0 without attract 


{ng the attention of the owner aul po: 
vide a chance for the thief to pet iat 

(4). Never leave your ear with the e 
sine running even ins ovr own driveway 
fF when you intend to be in store no 
onger than s minute. It takes but a few 
seconds for 4 thiet to step on the gas and 
fet away while your back is turn 

(8). And, be expecially ott guard after 
dark when parking near theaters or other 
places of entertainment. where- yas Wil 
bre gone for several hours. 


‘0 AVOID purchasing a stolen car: 
(1) Wateh out when the seller 
wants cash instead of a check. 

(2) Take time to investigate when the 
price seems to0 low ot whe the seller 
Sppears willing to do too muck for you, 

(3) Don't close the deal in a hurry 


(G4) ‘Be on your guard when the seller gives 

fas his reason for ‘disposing of the car the 

fact that he has “gone Lieoke in Wall Street” 

fo has lost money on the races. These are 

Stock excuses among. alo thieves 50 don't 
them at their face value. 

(5), And, finally, i you are at all suspicions, 
sd ive a Large i call py heart 
fand have the engine number compared to 
those on the list of stolen ears 


iF 


POPULAR SCIENCE MONTHLY 


“ Flow Do I Know 
ITS (obristmas: = 


é (By A Man Who's Been Through It Many Times) 


VEN without holly and tinsel, trees and 
ornaments, T'd know it, One day—every year without 
fail—I walk into a room where there are a lot of pack- 
ages marked for me, After they are opened, I find 
myself richer to the tune of one dozen neckties and 
two dozen pairs of socks. ‘This must be Christmas’, I 
say—and so it is. 


“Now, I know that every Christmas present comes 
from the heart, but I'm practical and wish they'd 
put a little more ‘head’ in with the heart. Neckties 
come in such astounding colors that I'd rather pick 
my own. And you can’t do much with Christmas socks 
that are a size too large or a bit too small. 


“Just let me put in a word for myself—and for a couple 
of million other men like me. We like Christmas pres- 
ents, and we like to give them. But when we're on the 
receiving end of the exchange, it does our hearts good 
to get a really sensible gift—of practical and perma- 
nent value. Something that gives us enjoyment, some- 
thing that reminds us of the giver—makes us think of 
him. gratefully months—twelve months after 
Christmas has come and gone.” 
. . . 


That's a frank, man’s point of view. Isn't it yours? 
Aren’t there men you know who you're dead certain 
feel that way? Wouldn’t such a man say you used 
both heart and head when you sent him’ Popular 
Science Monthly for a year, as a Christmas Gift? 

You know—without our telling you—what a delight 
Popular Science Monthly, with its fascinating news 
and amazing photographs of scientific progress all over 


POPULAR SCIENCE MONTHLY 
381 Fourth Avenue New York, N.Y. 
Send Popular Science Monthly for one year on your special 
Christmas offer of $1.25 for a year’s subscription to the names 
ten helow—and also send a Christmas Card bearing my 
ame and greetings for each separate gift subscription. 
Tam enclosing $ to cover these subscriptions 


Bill me $ after the Christmas. Holidays. 
Gf you wish to pay later, indicate it above) 


the world—can be to the man who wants and values 
apractical gift. When you make this gift—be he father, 
son, brother or friend—a year's subscription to this 
graphic magazine, every new issue brings him another 
reminder of Christmas—and another grateful thought 
for the friend who made so wise a selection, 


While we're on the subject of gifts, we'd like to give 
a little Christmas present ourselves. ‘The regular sub- 
scription price of Popular Science Monthly is $1.50 a 
year—but, to every reader who wishes to send the 
magazine as a gift, we'll give our own Christmas pres- 
ent of twenty-five cents, so that, for each friend to 
whom you send Popular Science Monthly on this spe- 
cial occasion, you need send only $1.25 instead of $1.50. 
Here, however, is a gift you cannot measure by cost, 
because it is so very inexpensive—and yet its worth in 
terms of interest and genuine pleasure for the gift re- 
ceiver is invaluable, And, to carry out the spirit of the 
season still further, we shall mail to every friend to 
whom you send Popular Science Monthly as a Christ- 
mas Gift, an appropriate Christmas Card, bearing your 
‘own name and your good wishes, and telling him Pop- 
ular Science is coming as your 


If you want to send a 


ft that means something—and, 
the discomforts of last-minute 
shopping in crowded stores—Popular Science Monthly 
is certainly the solution to this year’s gift problems— 
for every man on your Christmas list. Use the con- 
venient order blank, sending your remittance now or 
indicating below that you wish to be billed for the 
amount after the Christmas Holidays—and mail it 
back to us today. 


Put Your Own Name and Address Here 
(We may need it for correspondence, billing, ete.) 


Name 


Address 


Write below the names and addresses to which you wish to send the Magassine 
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